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1. — ft#WflMlfcW£Jft. £#fiE£T, tT^^SEQ ID NO: 2Uc3Ff^^ 

2. $P^iJH^l^W^lt > 3M#«E^P, il^Jifc^WSEQ ID NO: 2f£3#r^ 

(a) 3H£SEQ ID NO: 2^3^^^^^^^; 

(b) ^gm^m (a) mmz&^mc 

4. ^ammmm^^m^m, nftw&T, m^m^mmm^msEQ idno : 



• •• • * * •••• - 

/ 
b 

• • mmm •« • ••• 

ift m ^ 

*a«»xt(»4**»**»#*«att*«iaift-Binib £6, wa*w« 

10 AfcSBfi^WffttHBfcfcfl-MfWBf*. Bt0»*T«WP-ft«ff« 

15 s@® 2oitt^fp«a2iift^i^, bisiriit^w— 

^MS4>a^^mM*. fifc*»*i±*WaiMn#ft. »Hffi«*¥, ansa 

mmTm&tkfe&jwft' mm^.^M^w^^o xin^M^mmw^m 

25 *BAP Btfrrfnit^APM 22%, 7%, ^zKSKWtit^fft 

6%o RPffiJ»APi»**fitWaEO.<>i%. **fcJ»*0.l3fctt±WAP***tte- 

}jgWH0tt*£it, &BGgji|^3&£&»W£ft#HWi/l2. SfcfipJi- 
30 ^flPtS-ffW. MS-IStt^Si^S^EAP^ft^MS^^IM^^BtPHAS^ 

40 ¥f m 1 roW^M*****™*****" <3)50 

«|?»««i««TI»T 40». (4)45 ^mTWJIttBJSttt^W**- 5-10%. 

HAS. R*T»HiE "**«3*tt*" J*-*E*h 2IM*aiiina*tt&*£* 
35 A*£Bt«*^*tt«**»* 



$. 1999^ 9 £ 9-10 H*HJL*«*^A3«S«WW«J?f(NICHD)ft»«NIHA« 
®ftT"%&T&&&2imZ"Wtf£* ^ITIt. tim7@^. *fr*7*Sifi<a 
^R#f^.RSjfe^t^^) » ft" 0 ® 7 [Trends in Endocrinology and Metabolism 
2000, 11(2) : 66-69]. 

(2)&j^fflltt*«^lir. M**Wrt4HMatt. ttfMi^W*^*- 



Dacheux £&2 g 96 ^30*¥*J*ilt«f**l^»*tt «WIMM 200 
*r»**ra«Hfc 6 ftiafCttSS mRNA ittr&t'J . E-GPX ft mRNA 

mm. e-sod » brna s*fs*«*fc»**ra»<fr0r» 

^MmRNA7X¥Ji^^#m^#^ii^irS@.^a^^^^^^^ cDNA 

So 

***98W»-^rffi. »««f»W^***feifcW Binlb £1*. Wtttill* 
^, JMTSEQ ID NO: 2 * 3 ********** 

ttJtttttttft* SEQ ID NO: 2 3 

** ! ffW>^l-^ia6&T«LW-«'*««M 5 WS^ 70% 
ffiftttt (a)*f§5iSEQ ID NO: 2 3« 3 Binlb ^JftW^K^Bft; *H OO-^iSW 



m(&)^m^m^m> ^gm^mmm^ seq who-. 2ms m^n.m 
m&?m&m. ^^mmmmmmny^m-^^ (amwsEQiDNO: 

1 4> 57-263 &&*JJ^'J : (b)If SEQ ID NO: 1 «f 105-263 &tfj#?iJ ; (c) SEQ ID 
NO: 1 4» 1-336 ftft^ij • 

^E^mBJW^ra^rM. H0$7*!l«-£W Binlb letttK^Jlt^)*. 
vim^: (a)£5i-£«£ Binlb sei»*ttT. *#±fc*M*fly**Wttft±*»i 
(b)M*&#& + ##tb:&W Binlb ge^ti^^JBCo 

£#£8J3ltt2fl£3f®> &^7-5±&W Binlb ^flWIHi^Wtfttt. &fl 
ttTRTW^tttiWM*^. fc*W±J£«*«M+*«tt 15-1757 

«*»9!W*A^rB5. «#7*au <S«> Binlb ^|fc»ttWifc^«. 
UUfc«J#J Binlb £Jtt«*i*ttfc*4fc. ««#TJWM/***««fc**»* 

Binlb ^JftW^J^JllSK^M-aWfi^JU. 

^^Bjwm-t^ffi. «0*7&«#fl t f , £ : ^#£ Binib 
«, ftftft^ Binib san^tttttNKitk. »/»Tt/t 

#glHM^#p" Binlb 

^^BJWMA^M. ««T— ttttW-** Binlb £Jtfc^#^i£^f£^3£#I^ 

ttWffl«MHfc» Binlb iftt©ttW*?6«0, a#W«feW» Binlb 

ttJB, «**fflftt»ttBi«S. Binlb Ig»in«9K«XJtft. "51 

Binlb _ 



Binib < e*«*m»**»i*#*34tt*H. cdna 

5 *Qg@*& DNA «£|*<X««5»*«ffWflttttBMtH NIH SESMT + g 
Pft. ^a^-^, AF217088. AF217089. £:fc$if ^.tlT. i£^^#J&*&7F) • Binlb 

3gi£SiS&, *£;g^TP$. §ft*RTtfe^£W*r*. WJa. Binlb g0ltt^i£gii$c 

a 1 &7jkT*mm&*k(i)-> #(2)*n/t(3)ffi dd-rt-pcr 

S 2 M^T Binlb WSE^Hf^t. Binlb DNA 
(Genebank 2ft* AF217089) , ^Mil^ffl^T Binlb ±K cDNA (AF217088) 
20 M^£KJ3ltK±^l^: 5'- GGACACCCAGTCATCAGTCACAT-3'(SEQ ID NO: 9)*0T$? 

5*- TTTGGGGTGCTT CCAGGTCTCT-3'(SEQ ID NO: 10)) , US DNA 

pcr ritflD^Bti. f^t^i?: rnxntt*** 

25 (GIRNTV) m^ + ^J S aS^iSl* PKC i$g§ 

n 2B S^T Binlb JipHBZEfcWtfaitttott. 6 fttXRMlb. 

BNBD9 (AAB25872) , BNBD3 (AAB25866) , BNBD7 (AAB25870) , TAP (P25068) , 
LAPCQ28880), EBD(002775) * g * : HBD1 (Q09753) , HBD2 (015263) , 

30 HBD3(NP061131) * g A : EP2E(AF263555_l) CBD1 (AF1 88607.1 ) , 
CBD2(AF209855_1) * g IS S V : MBD1 (AAB72003) , MBD2 (CAB42815) , 
MBD3(AF092929_1), MBD4 (AF155882_1) * g 'h H, ; RBD1 (AAC28071) , 
RBD2 (AAC28072) * g * H ; GBD1 (CAA76811) , GBD2 (CAA08905) M g 0J ¥ 1 
SBD1 (019038), SBD2 (019039) *g«M£: PBD1 (062697) *g*f ; Gall (P46156) , 

35 Galla(P46157)*nGal2(P46158) £»IA*Mgallinecin 1. la*P2; THPKP80391) 



(I 



ft THP2(P80392)#»J**rtW#«*tttt 1 W 2. EP2E jlllll 3 ^ Binlb HOiJIft 

BB2CftBinlb^4feBR»fieW^tb«- -^BinlbtBkk, S F« 

ifi EP2D(AF263554_1) IP HE2pl (AF168617.1) A W E N *ftjfn C . 

5 EP2E(AF262555_1) WI^C«. + , HE2B1 ffl HElbl 
® 3 Binlb ±& cDNA W###*»*raH*tftto#*- 

H 3A. *5tf Binlb cDNA . 1 *» 

2*>-5«#ffjM#n c ?.. 

9 3Bftffl-^S 3A f>4imtt**. tfWttxm(*«»DNA)|n##*l*SP6 
10 ft T7 Wmaif^«ftt**B. »+. 0^7 12%SDS~PAGE +4*. 

*»l*HttJtfJR(SMttDNA). *i*2***«|SF6*NR. »*3*35S** 

g$T7*tJ*U 

9 3C. pSPT18-Binlb ft*§#|go 

S 4 fi*T-MW Binlb jttg-S&ftMfttt- Hl^SS DHFR-Binlb ffj^TS 
15 *31KD, *nflf*0rffi. ^^cit^T: NI:*«#, CLj FT: 

ft?**. W:«c»«3+*. El:ftKl, E2:iftflfc2, M: 

H 5 S^T Binlb (A), ffi Northern ^WttfeW Binlb 

fi^^itK. (B).««tt**«l3ett Binlb <E»* + WK****«. Binlb 
ft^KI»»*»E*W + raOlid). Ins: (C)J8&X«#H»£to Binlb 

20 SfflJl^ft. Binlb tt^»»-±&«l*<Prc)4». (D).W£#*N (E)fls*WttXsH» 
W 18s «W. (E).«^*»W<lfi-720^). Binlb mRNAItt«& 

S. (ftittl, 2 3BJ3^»m^*&l»«l3fe- MIS^ffjmRNA). 

S 6.^Effl EDS (Ethylene Dimethamesulfonate) £tSJo . 5tt^cM:#& RNA 

jS*T#J Northern Epj£##T&£. 
25 S 6A ^ Northern 6p^%*^3!®o 

m 6B Binlb W*fcM**«-t«- « "A" ttttttX** 

sit eds jgraw^Hwra. # "♦" 

Jffi 18s aKTttjEJg^R Binlb 

m 7 S^T Binlb «aigttm*«fflflW**±«. (A). ^«P^M§P 

30 «««ft««ttntttt. *«»«r i6*ut. * ioo <*u**ff*aws*#*+. 

(B) . ELX Binlb ^^gP^#^m^14W^^o 

**)W*MM&20*B*. (0.«a**ft*IIWM»«W9l»*tf<2Ji). *»* 

Binlb mRNAifJP, ffi*»4fcW3E4fc" 



+ . ^ "Binlb flte- > "Binlb **t" * •JMMfc-Binlb'' 



m&m , «pm=aw^»tt:«rtt Binib &mnm*\ (seq id no:2 3) Mmm&ztik- 
titm&*&&ttmmwmfiwttofzmti.msk Binib, &j&*wsR?PMMMi* 

ft Binib gfi. /&&ft Binib SfiW«S8)??^f SEQ ID NO: 3. 

®mttft, M*»lt«ft». , «M4fc»&«*FM*i*W Binib £6-5 

$P*^tMffi» "#8iDc*fctt.6<J Binib g&i££Jft" £J8 Binib £fl«#-t* 

Binib 19. 

*&*m&m Binib ssMji-a* «a£4tr*i**i*. tB^xmm, u * 
wc > u m^" & u mw jt»»*±^*t?8W^ Binib isffiisi^ 

-2t##cft Binib ^^^«^M?L^tf($a^^ #^ 3^ ^ A*) 

^ Binib ft^^e. a^ffe^sitWRissfiewaiwff^i. T*r*B**atw^3fW 

+ . #» "Binib Binib «e»tt«J SEQ ID NO. 2 sJc 3 

30 mm**.. Binib BeffinaasftN seq id no. 2^3^ 

1-10 ^, wmmi-s^, i§ifei-3t)nii^^. «A*/««t«. bimec 
**jin/« n **»»ap-^**^ a** 20+&1*. s^au* io>N2irt. 



5 ^J5SEfficWr»fi*#Tfig^ Binlb DNA DNA ^f^^W 

16, VlRmmtn. Binlb £J!*lttialIa^^ltt£JIU£m&. #2fc«iEit#7£fli£ 

it, jpfe* Binib ^jttsg^M-awitt^se. iTAf^W^M, 

mj Binlb ^Jtt»RT*tt>irS. Si*. £tf&JMT Binlb ^ftffWttl^ft 15 * 
10 &m'J>&l 40 

Binlb le^KW^. Binlb £JftftM 

"Binlbg&&^tt£#£J*" JI-^SEQ ID NO: 2i£3tflitS^ 



-8- 



• •• * m » ** •••• A / / 

• • ft * * »•« I 



£ 1 









Ala (A) 


Val; Leu; lie 


Val 


Arg (R) 


Lys: Gin; Asn 


Lys 


Asn (N) 


Gin; His: Lys: Arg 


Gin 


Asp (D) 


Glu 


Glu 


Cys (C) 


Ser 


Ser 


Gin (Q) 


Asn 


Asn 


Glu (E) 


Asp 


Asp 


Gly (G) 


Pro; Ala 


Ala 


His (H) 


Asn; Gin; Lys; Arg 


Arg 


He (I) 


Leu; Val; Met; Ala; Phe 


Leu 


Leu (L) 


lie; Val; Met; Ala; Phe 


lie 


Lys (K) 


Arg; Gin; Asn 


Arg i 


Met (M) 


Leu; Phe; lie 


Leu 


Phe (F) 


Leu: Val: lie; Ala; Tyr 


Leu 


Pro (P) 


Ala 


Ala 


Ser (S) 


Thr 


Thr 


Thr (T) 


Ser 


Ser 


Trp (W) 


Tyr; Phe 


Tyr 


Tyr (Y) 


Trp; Phe; Thr: Ser 


Phe 


Val (V) 


lie; Leu; Met: Phe; Ala 


Leu 



^HJ^^^^m^TlM^DNA^^RNA^. DNA ^fefi§ cDNA. li§ 
DNA mAX&I&&} DNA. DNA pT &S#-^Jtti£S2X$$£KK DNA rT 

5 *s . mmj&®£fo®$im&-f¥m-z!&^ seq id no: i m^mmK^mmmm^ 
^^m^^^n^x^m^'^^m^w^^m^M^mm^ seq id no:2 

H£3 &jm&fc> SEQ ID N0:1 ^ffl/S^E^W^Jft^^'J • 

mm Binib i&mgak&}&m : &&&&'. p^nm^^^mmh 
10 w*m&&u 



• « * • mm *• mm mmmm 

m m m • » • * - • [ X 

• B • * * • a « « m »«* 

#i»A$#flc. »*««ff». 

70%, 80%*iiH)ttift *%W&mWR&P%&i*T^*£*M 

10 T5fij£#|fcffiffii£Tto&£**Jife]lft» & 0.2XSSC, 0. 1%SDS, 60*C; SE (2) jft^Bt 
taW^ttftJ, $H50%(v/v)fFBIfe&» 0. l%/h^JllL»/0. 1% Ficoll, 42*C# ; aR(3)1X 
«M^^^W^R14S^90%W±,H« : Ji95%W±^^^. #J., "I 
&%.to&& : &Wfcmtfy&1lk^ SEQ ID N0:2 Jff*Wj«»^Jtt^rffi^ttSfe*^?(jtB*> 

&mw&& is ^m&m, so ^m&m. Ha^s^so^&i^, * 

Binlb fc^FI&^fll. 

lfc#, &WJSAl^/£ltt^&*^/£W^?'J. H*Binlb«»ff2W«Hfelt« 

30 £^)ffjDNA#JiJ. ^pT^i^DNA^HiA^^+B^J^^mW^DNA^ 

mm PCR & # r if DNA/RNA W 3f (Saiki. et al. Science 
1985 ; 230 : 1350-1354) ttttft ffi W W»® • *** JUt»+#*£ 

-KrW cDNA Bt. Pj-0t;&'(£ffl RACE & (RACE-cDNA ^tfcaErif &) . ffi^ PCR #J3I$I 

-JO- 



m^tmmj±m^m^m^itrmm dna/rna 

^n^WR^^mm^m^mmmw, \zRm*%wmmi*m Bimb 

DNA (Science, 1984: 224: 1431), nTfiJffl^^BJKl^ 

Mm^mm^m^m.^t^.^n.m.m Binib -&*-&w^T2«: 

(D.ffl^^HJM^fii Binib £%kM&&^mm$tWW) > sSffl-arW&^&ir 

10 (2).^5SB*lJS^a4'^#6 < ]^±^Jifi: 

*®&M&*A%&to&}Jj&m%T>mn^ Binib mm dna mm&&®& 
ik/m : &&%m j $iti3i&m,fco &mjj&Q&teftmR dna dna 

20 #raRNA^. Si^Kl? Wftt^f f : 0ft lac HE trp ^^jT; * 

gfe^ge (gfp) , 

?o j&fkusmMmmm, imm%^mm. w^m^m-. *mftm, mm&m-. miss 

CHO. COS^ 293 *fflj®. Bowes H^aiia^^jtl^aM^. 

^^^^ilJit?S.^M^J^^^J^^^--^^ 100 I»J 270 >M£ 

-11- 



mn<c>* ^n5J»«f(*Kaat). MtM#r> (hplo 
mm^mmmm Binib g&^t&w^ut^T. 

#®» «tHj&&&X* Binib DNA ££^g#&^fitj£&=ftW#IH£tf] 

25 T Binib aS^SK^a. Binib Mj*4&tf 

Binib SeW^, -fifeftlPfi^^** Binib S&^t^Wt?L#. MtBJ3i£&&UP 
mife^ Wfc&M Binib iE^i^tt^. 

30 $nFab'^(Fab) 2 )tS: SMMtti ta^S^; Isfctft^ia^Mg. 

^z.mm, *a Binib «a*»AW«:*ttw>5-awiB*^rffl*fttt 

-12- 



*&Wto&?imfti*^&ftM&&fB&*3ktiA&l& Kohler «A, Nature 
256:495, 1975; Kohler ^A, Eur. T. Immunol. 6:511, 1976; Kohler 3fA. 
Eur. T. Immunol . 6:292, 1976; Hammer li ng ^ A, In Monoclonal Antibodies and 
T Cell Hvbridomas , Elsevier, N. Y. , 1981) . 6<Jtrt#^%ffePfiB3T Binlb 

m&iMmtn.teUR^&m Binib s&^ttttfM*. *«i8W**«:#^rw*Jffl 

Binlb SH^W^asR^ISE, ai±#«&aES#£ff. j&^&SRS&tSE&pT 
W*Jffl3ta36ri*«!l#BR5pJffl^ift^/att^--^ Binlb SE^«lW*^tft^^ 

Jfc Binlb WftfofcW^RT > t&MJStfctM^W Binlb 

iifc^, Binib «e»^WMit»:flcibRrfflttitttntt**TB. &A#rt 
«a*#*«f«:fr*. *r»im^ Binib 

f$^±*T&£to7K14Stfl^rM I l > . £*pHi!#gFfc 5-8, &^*fepH gift 6-8, & 

*?. ^ttffl*»93 Binib m&tf, &nmrt&m&®.mffl. jatif^i. 

ttfflHWIi^H*. Binlb £&tt£ffi$i*!U »^JJfiffi 

^Dt?L^J^. W&*iIttMd>&l l0^;£/^5£#fi, Il^^^^M 




i Binib m&^^^^^^nj&^^nm^n.mm^^ 

&&WT&&RfeA%il£&%tm Binlb m&fr s ¥-&J®Wi : &$kl5&' j&^tS&JI 

7X¥,^^ffi^# Binlb gfi^#^^6<jm^'l4fa^^m Binlb ^S^^ 

iO — ^^im^#p n p^^^#^BinlbMS^^V*^f!J^Binlbge6«J##^ 

t&ftz ^#p°p^Binlbg£#^£&#&M; 3R&£5J&J««;f* 
^Ttrt^^^^^#p a B + #^Binlbgeo 

Binib m^mmmm^ Binib M&^^^0d<j^^^?T. ^m^w, 

; Binlb S^KJ*?!! RTfl! T&SM Binlb £ fi to££i^3t&gS*?l#&T Binlb 
15 & Binlb DNA^Mffl^^^W^W^Wf Binlb SfiW^ii^ 

UT. #£ft*'B« Southern Ep&$£, Northern Epj£?£, J!C&&£^. S*S^j6T 

>T)±, «^Wffl^ + aSHfi«J^*ii^tFffP*Hi^l»f. ffl Binlb iat^w 
?0 §|«&ffl4f RNA-|R^itfii£lS(RT-PCR)^rKIHbRr*fcffll Binlb ff aWIHftj***. 

Binlb »@ W^&RTffl^ ®W Binlb Ififfi^fill^. Binlb Ifi^ 
ffym^tS^jEWm±M Binlb DNA^JffittW.^3E> **** MAK'S 

ffM^fif*. RTfflBWWS*in Southern eP5&&, DNA frnftffi- PCR *0M#:&£ 
t&»&3£. ^WRTlS6«i«Satt*iir Eilfc/a Northern SPatf*. Western 

♦SWWJ^^lXtlfefe^SlbA^ifrttW.. ffimmZ, m^^^^BinlbM 
e^cDNA$!j#PCR?ltl(tti&15-35bp), ^&#^#J£te^ 2fefe#±o #S 

-5SHK$tig*S^©^ i^^^tigprjaTF!l$P» V. Mckusick, Mendelian Inheritance 
in Man Johns Hopkins University Welch Medical LibrarySStfl^^) . 
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^&M^$i&#£llSambrook^A. dH^Hb (New York: Cold Spring 

Harbor Laboratory Press, 1989) +0f*fcW&#, flK«Mftfcrffitfa»ft&#. 

^Jfifcll 

10 Binlb mRNA Wl#JttWM« 

S*±S Liang, P. 3f£ "Science" _h:£3ttfj:£TS£ [P. Liang, and A. B. 
Pardee, Science 257, 967 (1992)], M. Sprague-Dawley * filPft^#]^SP> # 

^£P##J}*$t& RNA, Xm^S RNase tfj DNase S##J&fe# DNA„ 

«ifE«J§, ft 2 ug #SiJ*l=}^> JBttttJMfctt* RNA JR*« 
15 ^JS^.^ffl 2. 5 uM MTffi^fy T11CA (5'-TTTTTTTTTTTCA-3') 400 iMfctfJ MMLV 
&$f^g£o 1/20 ft£tt»j*4***tt. iStf PCR #20 ul 

4>, &^2. 5uMtt±^3l$7 502 (5'-TGGATTGGTC-3'), 0. 5 uM ffjTSHI^I T11CA, 
10 mM Tris-HCl pH 9. 0, 1. 5 mM MgCl„ 50 mM KC1, 0. 1% Triton X-100, 4 
UM each dNTP, 1 [iCi "P-dATP ft 3 Taq ^-£-gg„ 94 °C 5 min ; 

20 mjsM- 40 -t*#Jf : 94 °C 30 40 °C 60 72 °C 50 ®i 72 °C 10 

min„ PCR&mFW&tt&B' £0.2 m 6%&]Mft]&±ftl%* 

&*limmSk%Kfi— 340bp * Binl, £PS 1*15* 

ffi±ffiffiIS3«HM J Hafc 3 fT PCR riS» {§8f dNTP W^fi^ 40 uM ^rJL^*P|i)^ 
25 If. r#a*fi*lDNA jmftft'FpBluescript SK' jMt*- ffi&ft Northern # 
$£M 52 ^ftfe*ffi&&&mm&BGft&&&ill^to'&B> Binlb. £ 

3&+*Htf«»»±. ^-^ffl5'-RACE W2T8fc£|***BW£-fccDNA. 

30 Binlb ^-fccDNAfi«j;£0*P£§#J#8T: 

tBiSBWlft cDNA tfR«Tf-3HI>. aJ±3tt«W RT-PCR SMH 5'-3t*ffitf . 
^ffl 7 Wft 5--RACE fo-M&mn cDNA . 

m-f+^r?*#M Apte. A. N. WflUICA. N. Apte, P. D. Siebert, in Re verse 
Transcriptase PCR J. W. Larrick, P. D. Siebert, Eds. (Ellis Horwood, 
35 London, 1995) pp. 232-244.], MR DNA oligo *P cDNA »-«ta»tt^*- 
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ft^V^^iTT Maruyama, K. [K. Maruyama and S. Sugano, Gene 138, 
171 (1994) aditt7-*W^a. &&Xtii;#m7ffi—ftJT&to®i&> 
»IUm&W& cDNA W SHf'f tT^ffl DNA oligo RNA oligo ft& RNA 

«4fi£«. Jr#3l^$nT: # 50 ug*im**»W.& RNA JB 400 
5 (Bacterial Alkaline phosphatase, BAP) -p 37°C ^4fc 30 R&Ji 

65°C^{fc30##. &*, ffl50 ng/ul SSI K T 37°C SSft¥ 30 #ft>, UlffiiS 
ttBAP. i&i&ikJz, 10 ug RNA ffl 2 $&tt*H¥K#(ttflKil (Tobacco Acid 

Pyrophosphatase , TAP) ^ 3 7°C SI M 2 <Mtf, g3£»/&ttfflilJ5.' £Sltfii£. ft 
MM. 0. 75 ug (3 pmoD^ttffi&SIfK] RNA> BAP £fc3Mtfj RNA. *P TAP &3Iffj RNA 

10 ^ 1.25 pmol DNA oligo #7209 (5'-AATGGTACCGTGACGTGGTCC-3') (SEQ ID NO: 5) 
ft 10 ul &mW%*T 17 °C 18 /JMI*, 1.2 j£&/ul 

T4 RNA 3£^8£, 50 mM Tris-HCl (pH 8.0), 10 mM MgCl 2 , 1 mM Mit/^U^M 
IS (hexammine) colbalt chloride), 25% PEG8000, 1 mM ATP. 1/50 
ft RT-PCR &.B. £j£ #35*31501 GIBC0 BRL Superscript II 

15 One-Step RT-PCR System, 20 ulo 200 nM ft] Binlb g 

@5t#^W^I^(GSP) (5'- TGGCCCCGCTGCATGAAGCAC-3') (SEQ ID NO: 6)fl 200 nM 
fft DNA oligo #7209 (5'-AATGGTACCGTGACGTGGTCC-3') (SEQ ID NO: 5). fcjk&ft 
50°C30min, 94 °C 2 min, flfcJgScJU&Tfctfafi 1 35 ^tfif, 94 °C 5 #, 
60 °C 15 72 °C 45 72 °C Jg# 5 min. U 0. 2 ul RT-PCR 

->0 j^&ffc&gttfc&lT S&-$6 PCR RM, 10 ul, S/Stt^^W 50 mM 

Tris-HCl pH 8. 3, l-3mMMgCl,, 250 jig/ml BSA, 0. 5%Ficoll 400, ImM tartrazine, 
200 uM dNTP, 500 nM Binlb GSP, 500 nM DNA oligo #7209, *P 0. 4 J^&ffJ Taq 
m&m* fi&ft^t + ia^ , 94°Clmin, $BST?!i&#iatT 

60 ^m*fi 94 °C 0 60 °C 0 77 °C 15 ^^^P 77 °C 5£# 5 min. 

25 PCR/^^lg^ pBluescript SK* T-gcte*, #3S*t8Wo :£2tHJ§A$C^ 
ni Binlb W 3'fP 5'W^ cDNA tfgfc. 



ft 2 >h cDNA #&ftW^#5lJi&itSI^(5'-GGACACCCAG TCATCAGTCA-3' (SEQ 
ID NO: 7) *D 5* -CAGCAAGTGT TTATTGAGCA-3' (SEQ ID NO: 8)), RT-PCR 
30 FtoftXl&tiL' ifia PCR &mW& Binlb cDNA i£^J!jft 6 

I^^W^^^^S'JT^iiE. Binlb ffi3H£ cDNA ft 385bp (SEQ ID NO: 1) (£ng 2A 
#r^c). 'B^^-^ 68 ^m.Wmm&fo^%*i Binlb IS) (SEQ ID NO: 2), ft 

£ n -t* i6 ^nsnwffift. -&w c-^ 45 >hsc*tt^aife±wd6»^ik 

7 >hiCS^ft pro-Binlb ^ft/3m§ 6 E#&#)l&) . 
35 ilfct Genebank ft Blastn gffgiH^a. Binlb ft^E 180-241 #-5 A*S 

^t/i^ HE2 (673bp) WiE (457-518 &) W 83%ft*B*&M£.jfc*h Mii Genebank 
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ft Blastp nn^^^M Binlb mm^^Bk^mfi^^-^^w.^- 

*£WAm&M&} PCRXmtimT Binlb ftSB*fl DNA(SEQ ID NO: 
4)(£nS 2Affi^)o iiEHJT Binlb SE^fa-teKt-^B-defensin ^S£ft$#» 

Bur. HE2»w«fi«««. ww**iftMai*9TAHE2*i*aa 

10 3 

Binlb SSft^ii 

&i££j&fe#J + , ai£#4W**iHi*&*ft. I&iET Binlb 3ti£tc£fl* ft A'h 
■*3Jlifc±*i*rft-3C, £j#31kDa. 

#3?W£j 75bp polyA JSfflJJLmSMftflifc 68 >hftg&(7799 it*15)ft ORF 
15 ft Binlb ±-\k cDNA, 3EK?E pSPT18 (Promega) #7 EcoRI fP Hindlll 2:|b], T7 
B3j^T$F, pSPT18-Binlb(0 3C)„ ft Hindlll ^MWifi, £3" 

WSfclttt^iEft 35 S-Met ft TNT T7 Coupled Reticulocyte Lysate System 
#T , 16. 5%Tricine-SDS-PAGE i^J&&*T##T (& Schagger *P Von Jagow ffij& 

Mum, %%:iiR®3kffi*o mn* &mm&xtmttm®. dna)*d£***sp6 

20 ^PT7^Mia^f fcfc«(ffl 3B) 0 

Binlb ftJtt^i£i£#£fc#flt!& 

* Binlb cDNA ft 126-281 tefttfffc&ASfe^&fift pQE-40(Qiagen &m 
25 >^o ^J&iiiftratt^;^. ^ ImM IPTG^^^iiB, JB Ni-NTA-5£flg$f (Qiagen 
^)£fctt,o ^^6*JJr#^^il@#JSLQiaExpressionist (Qiagen 2^). 

^BftSfe^ii^e DHFR-Binlb ft^C/h^; 31KD($nS 4 #f^) . #£S*fcft 
Sm*rtDHFR-lb fttrCJkijt. £SW, i^irilfliftfttfL Binlb ftJSJt^ 

30 

5 

Binib &&m&m#ifi 

Binlb ft Northern Epj®##r, & 1984 ^ Church fP Gilbert 

W^feJRitft^S^^- M Sprague-Dawley IRPft^ft^gfl. ^2l> Tttr^JflSU flf> 
35 >l>. Us J!*> MJEU W±B^ Wtt£B (Coagulating gland), ffl. T-£Bffl, 
• *Jtt&S + *HWtt«JB RNA. S-I&20 ug A RNA, 
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£ 1.2% &}Wmmm , l&%.fo±fr&> Hybond™-N+;g;£$lSJg£(Amersham 
Pharmacia Biotech) . Binlb Promega £W| ffi Prime-a-Gene® System i£ 

fclfttsiB. Binlb K£*RW*Mk*Nr*i£(*nffl 5A^). & 

&ffi«af3ffl*tt«fX*JE*«l*J6tt Binlb W£Jfc4##tt. 

5 

6 

Binlb Xtt&IWf M£& 

ffiJSffisSfXSXt Binlb atfSifiC. 3r***aT: 

10 " tt&#jgZ.0flfc;j^ -^it^ 56-58 °CJflJ$B^4fr&il, flrSHJOtf, ^Jt^ 10 
Jte^i3^£t3Iff]fca£#±. 42 °C*|>$- 48-72 /M#, ^T&^&fefclrt . 
4 °Co 

(2) *mWtf»— #«Z,l?£7KMDEPC-n 1 0 c K ^0.2MHC1 4 
ibS 20 #£t», DEPC-H 2 0 $fc 5 2 X SSC 70 °C 30 DEPC-H 2 0 ifc 5 

15 t3J#&TE (pH 7.5)37 °C 30 3HtM, ff 3" 3 ug/ml (fy H 6 5f K #J TE (pH 
7.5)*, 37 °C m^fclO 1^0.2 %-femm#J PBS *0 PBS igyg&Sfc 2 & 

& 1 If IU 4%£*¥M«USH£ 20 3LfcWi? 1. 5%&®8F/0. 25 M H 

PBS&5#$K 

(3) ffl#r|i^iS*^^>t±^^^7K^ f l#Mi&!£*&[^5 ml ^^A$g^^ 
20 WO. 65 ml DEPC-H20, 2.5 ml 1.25 ml 20X35*$f&$K3 M NaCl, 0.1 H 

PIPES, 0. 1 M EDTA pH 6. 8), 0.5 ml 100X Denhardt's, 0. 1 ml 10%SDS„ & 125 
ul M.ffiDM/mn tRNA(l0mg/ml)=t$; 5 fr¥f, iLW^&f . An A 4. 875 ml 

&&Am> m^Js, 4 ml l ml Bf^®J#j9f3t«[. 3?&££B 

^«JM-±. ^^7K¥JKS^M^:rt, 60 °c 4/htt. 
25 (4)^SfiDig^TaWfiXRNA«5^fPWARNA«^(«ff»^-iB#JaDigRNA 
Labeling Kit, ##JJoA««l¥BlfeJfc. 30 SBP^iP^ 

x*. &&&mmto&i&&v}K±;*&&wt 40 ui, 1.2 u g & 

30 iu«fh Jpifc#)*o£ax*M(&#N StttfP^Jn). &&&m±lnm&)i* 

<5m»&#B4XSSC S!M 4XSSC ?5feE^. 5 ft¥t, T 

20 ug/ml RNase A ft RNase 0. 5 M NaCl 9tJ TE) * 37°C Mtt 30 

RNase ^W?£* 30°Cl& 30 2XSSC 4 1 50 °C $5fc 2 & , 15 

35 =¥■ 0. 1XSSC 4" 50 °C#fc 2 #^15^ft. 

(6)^J>i-S TBS(100 mM Tris-HCl pH 7.5, 150 mil NaCl) 5 
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*0.5»»»#J($W^fl)tt»{8**«ffl«ii!l^±. MU*«l<Mtf» 

talJRl: 1000 (^rj»3£)l*»*##W Ant i-Dig-APifctt, 90 ^ 

e£ 4 °C Jl« f TBS & 4 5 tOinS^ CDS(100 mM Tris-HCl 

pH 9. 5, 100 mM NaCl, 50 mM MgCl 2 ) * 5 ^Mfe?£[^ ml ^ 4. 5 ul M.M 

5 EP£(nitroblue tetrazolium(NBT) , 75 mg/ml), 3.5 ul 5-^-4-^-3-P5l1*H& 
^ (5-bromo-4-chloro-3-indolyl-phosphate(BCIP), 50 mg/ml) , 2 ul 1M 
levamisole, CDS 990 ul] toF£&#!>U:» 37 °C Mfe 1-5 <J> 

BtsJc^ia^feil^o Sfej5^TEpH8.0^3^, §&5##, ^ikfiiS. 
JRfczKife 5 #l£Z.BJK*. +tt»JR»^. ^W^^m, 

10 Binlb + 

&i£M 7 

Binlb »»t 

Binlb £*»£Wil3g ( T 1 fi**fcW Northern 31j&##T2ri*l3$ifi0* 5, RNA 
15 #p a a^S 15^fc*aMW*&. 30, 45, 60, 120s 270. 720 ^fc*R8lW** 

&j|l*99. Binlb »*ii#¥*ttJ*Jfc»(fc«ttSRH>iS««rt. 
«fT*(ftlBB 5F j?f^) Binlb ^J!tt«IT*J»*^.#^rfttW»«tt Binlb 

20 

Binlb 

, »3± EDS Binlb W5££2;££^#£*iiK*iEiB 

gun. 

25 ffl — ^3EW-7K<1:3, v/v)t» EDS(7.5 mg /100 g 

Sprague-Dawley *Kti£^JK#lF>3&lt-#:. fcfcBfflHi 1 ?C, 3^. 7^, 14 ?t, 
21^, 28^, 42^^raB*fU, ^^H^JE. EDS|ft;*:§ati3&& 
JE, flsttffieitfJR. M*R»**»K«*!i«WJaRNA(20*3K). ffll.»¥i- 
5*J|g$S^JK%&#0> EP&T Hybond+/g Binlb 3'iS cDNA 

30 ^#^P 18sj£«|#RNA#,#rj&£o 

EDSjg, Jft«jRW^»4?SWftSMT». 2«B*MK*W#«*X 
£#c£. Jf;lfc«**¥W£tti*Sfcfc, WWSffi Binlb M*ifc£*fc**WjEW«<ffl 
6A fP 6B) . 

»ti^. flrwaa**^^*** Binib *hw*3*. 

35 ft. 3fcWftia:irJltt«H*F#T«r*fc. 
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&Jfi0!l 9 

Binlb M-^^mk 

±&W— 3S3WfttB^. Binlb &$-®J>mm&t&l— ^f&RR^ffi T&Bfa 
&&£Mm*, vE£T Binlb ftfttf&tt. 

5 *;7&iE Binlb ^tf^tt. ^7^:i.Plt^^^Jm^#6 < J^%S<J^m^ 
j&. 100 CFU (colony forming units) M^JBff® (E. coli)-5*K,lft**ffl#Ul 

10 S£* Binlb 3li££Pft^ltt2sgP. 7 Binlb fig. 

*£9IA£^*»*Ftt#«r*:£tfr. 5fcJnA Binlb RNA, ffl lUPfl Br Binlb 

ft^i£o ^m^m, Binlb &}&X RNA 3fe«l#J Binlb £ 6 M/*^. WHS&Sflai 
ffitt#a&<&W#Bi&#Bfi:£$B5fe. MMiE^T Binlb ($H@7B0r^). 
*£±#fi£, Binlb M6^-*jamii^M^B-[^Iim^^WSr^^^tr[m 

15 J3* e 

&jfi#i io 

Binlb tt3e3&£2fc2£±lB 

ftfclMMfMriML. 9ljB»»+»^*«ilif»feiME*»B*p W**« Binlb 

20 raRNA fcfci&fL strife 3 flf. rfrj£HgiJjaiJ^#<5ri&^ (inS 7C) - Binlb 
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••••••••*•« / 

P :J : •: : . • : : *: ^ 

& w m 

(D-lftflTA: 

5 (ii)£Bj£*fr: ifW55*Rtt*lfc. 

(ii a :6 

(2)SEQ ID NO: lffjffj.; 

10 (A)-fcjg: 385bp 

(B)^S!: «» 

(ii)^T^: cDNA 

15 (xi)J*?!H§*&: SEQ ID NO: 1: 

GGACACCCAG TCATCAGTCA CATCTGCTTT CCTGCACAGA GAGAGCGCCA TAAAACATGA 60 

AGGTTTTGTT ACTCTTTGCT GTTTTCTTCT GCTTGGTCCA AAGAAACTCA GGGGACATAC 120 

CACCTGGAAT CAGAAACACC GTGTGCTTCA TGCAGCGGGG CCACTGTAGG CTCTTCATGT 180 

GCCGTTCTGG GGAGAGAAAG GGGGATATTT GCTCTGACCC CTGGAACAGA TGCTGCGTAT 240 

20 CCAGTTCCAT TAAAAACAGA TGATAGAAGA CTCATTGGAA GATCTGAGAT GTGGGGTGCA 300 

AGCTCTTGGA AGCTAGAGAC CTGGAAGCAC CCCAAAGGCT TTGAGTATGT GTGGCTAATG 360 

GTGCGTGCTC AATAAACACT TGCTG 385 

(2) SEQ ID NO: 2fi<j{|rJ.: 
25 (i)^JiJ#ffi: 

<A)-fe£: 68fSiS 

(b)ihm: nmwt 

(D)*B!httttt 

(ii)^jisa. an* 

30 (xi)J?J«J#Si£: SEQ ID NO: 2: 

MKVLLLFAVF FCLVQRNSGD IPPGIRNTVC FMQRGHCRLF MCRSGERKGD 50 
ICSDPWNRCC VSSSIKNR 68 

35 (2) SEQ ID NO: 3#j|§J.: 

(b)^S: fLmm 
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(xi)/?3«*£: SEQ ID NO: 3: 
GIRNTVCFMQ RGHCRLFMCR SGERKGDICS DPWNRCCVSS SIKNR 



45 



5 (2) SEQ ID NO: 4 ttifeB 

(A)-fcJg: 1696^cS 
CB)*Ss «tt 
(C)«tt 8 Htt 

(iO^^M: DNA(g@*&) 
(xi)/*WSH*: SEQ ID NO : 4: 
GGACACCCAG TCATCAGTCA CATCTGCTTT 
AGGTTTTGTT ACTCTTTGCT GTTTTCTTCT 

15 ttctgagtag ccctggagaa ggcaggatgc 
tgtccaggta tcaacattgg gcacagatgg 
ctttcctaac gaagaggttt tattttgatt 
caaattttac agcacggaga cacagaggcc 
attgtaactt gagagtttat tcaggacaga 

20 ttttactgcc tcgctgtgag cagagaaggt 
acatccacag aacaccagat gtatgcttta 
tcctttaaga aagctagagt ccaggtcctg 
gtggactaca cccacatctc catgaacctt 
atcacaaatc agtccccagc tgaagtccgg 

25 acaggcatag gttgggccgc tgttgctttt 
gtttttttta accatctctt tcccatggtg 
ttttgtttta ttgttttact tagaaggaca 
tattgtagtc ataagagtga aaacccaacc 
tctatggcct gagacccagc tcctgttatt 

30 atttatttta tgtatgtgag tacagtgtca 
agatcccatt acagatggtt gtgagccacc 
tctggaagag cagtcagtgc tcttaaccgc 
tcttaaatac cactccccca ctccacaatg 
tggcctgcaa tgggctaggt gacttcacac 

35 cgagatataa atggttgcta ttgaaagcta 
tggaagagtg gagcagattc ttcgagaggg 
actgttttat ctcagtctgt tgtttccaca 
GTGTGCTTCA TGCAGCGGGG CCACTGTAGG 
GGGGATATTT GCTCTGACCC CTGGAACAGA 



CCTGCACAGA GAGAGCGCCA TAAAACATGA 60 

GCTTGGTCCA AAGAAACTCA Ggtaaatgtc 120 

ccttttaggt ttgtagacca cattgaggtg 180 

tgggccactc tggggctcag ggtcggacca 240 

tttttttgtt tgttcatttg tcaagagttg 300 

tatattctcc attgtgaata agaaggtctg 360 

attacagccg tacctgtgtc aaaagtgtaa 420 

gttcacattt atgccccttc cctacccatt 480 

aatgaatttt caaatgagag aaaaataggt 540 

aagccttgaa ttgctggcag ttctgtcaag 600 

cccaaccatg gtaaaccgga tgaacacagt 660 

ctattgcagg agaccagttt cctaaatgtt 720 

taacacaggg tgtgcaacat tgttaaaaag 780 

ctttcttttg ggggactcta gttgtttttg 840 

cacaagacac attgttatct ttcttcttct 900 

atgagctgag acagacccgc tcctaacttt 960 

ctgttctgtt ttctttttct tttttaattt 1020 

ctgtcttcag acacaccaga agagggtgtc 1080 

atgtggttgc tgggaattga actcgggacc 1140 

tgagccatct ttccagcccc tgttctgttt 1200 

tacctctatc tctgggcagc tgcagagccc 1260 

tcagtctgtc atgccatccc cgaaacacca 1320 

aggaggaaaa tctcagtgac gccgaaactc 1380 

gctgggggct gggggctggg ggctggagcc 1440 

gGGGACATAC CACCTGGAAT CAGAAACACC 1500 

CTCTTCATGT GCCGTTCTGG GGAGAGAAAG 1560 

TGCTGCGTAT CCAGTTCCAT TAAAAACAGA 1620 
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* 



TGATAGAAGA CTCATTGGAA GATCTGAGAT GTGGGGTGCA AGCTCTTGGA AGCTAGAGAC 1680 
CTGGAAGCAC CCCAAA 1696 



(2)SEQ ID NO: 5tofn.& 

5 (xmim®. 

(A)-Kjg: 2l5£g 

(b)3HM: mm 

(D)&#b*j!j&: 

10 (ii)^HIM: 

(xi)J?3W8i£: SEQ ID NO : 5: 
AATGGTACCG TGACGTGGTC C 21 



(2) SEQ ID NO: 6 WffifS 
(A)^Jg: 21flft£ 

<C)«H£: 
(D)J5#h^^: 

20 (ii)*HraSfflt 

(xi)^ij^: SEQ ID NO : 6: 

TGGCCCCGCT GCATGAAGCA C 21 

(2) SEQ ID NO: 7 KHSS 
25 (i)J*W1ME 

(A)-fc£: 205tS 

(C)3H£: 

30 (ii)3H^iS« 

(xi)#?U#5a£: SEQ ID NO : 7: 
GGACACCCAG TCATCAGTCA 20 



(2) SEQ ID N0:8ttttJl 

35 a) mm®. 

<b) mm-, mm 
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(xi)/?JU43&&: SEQ ID NO 
CAGCAAGTGT TTATTGAGCA 

(2) SEQ ID NO: 9 #j{§& 

(D)*BJh^^: Site 

(xi)mm&: SEQ ID NO 
GGACACCCAG TCATCAGTCA CAT 

(2) SEQ ID N0:10HH».6 

(A) -fcfi: 22gcS 

(B) $£i «K 

(C) «tt« 

(xi)0?ij&*£: SEQ ID NO 
TTTGGGGTGC TTCCAGGTCT CT 



n m 43 m 



Binl 




1 GACACCCAOTCATCTGTCACATCTGCTJTCCT 

MKVLLLPAV 



P C h V 0 



100 AAG$$|<^ 

— N S gtaaatgtcttctgagtagccccggagaaggcaggatgcccttttaggtttgtagaccacattgaggtgtgtccaggtatcaacattgg 
200 gcacagatggtgggccactctggggctcagggtcggaccactttcctaacgaagaggttttattttgafcttttttttgtttgttcatttgtcaagagttg 
300 caaattttacagcacggagacacagaggcctatactctccactgtgaacaagaaggtctgattgtaacctgagagtttactcaggacagaattacagccg 
400 tacctgtgtcaaaagtgtaattttactgcctcgctgtgagcagagaaggtgttcacacttatgccccttccctacccatcacatccacagaacaccagat 
500 gtatgctttaaatgaattttcaaatgagagaaaaataggttcctttaagaaagctagagtccaggtcctgaagccttgaattgctggcagttccgccaag 
600 gcg gactacacccacatctccatgaaccttcccaaccatggtaaaccggatgaacacagtatcacaaatcagtccccagctgaagtccggctattgcagg 
700 agaccagtttcctaaatgttacaggcataggttgggccgctgttgctttttaacacagggcgcgcaacattgttaaaaaggttttttttaaccacctctt 
800 tcccatggtgctttctttcgggggactctagttgtttttgttttgttctattgctttacttagaaggacacacaagacacattgttatctttcttcttct 
900 tattgtagtcataagagcgaaaacccaaccatgagctgagacagacccgctcctaacttttctatggcctgagacccagctcctgttattctgttctgtt 
1000 ttctttttcttttttaatctatttattttatgtatgtgagtacagcgtcactgccttcagacacaccagaagagggtgtcagaccccattacagatggtt 
1100 gtgagccaccatgtggtcgctgggaattgaactcgggacctctggaagagcagtcagtgctcttaaccgctgagccatctttccagcccctgttctgtcc 
1200 tcttaaataccactcccccactccacaatgcacctctacctctgggcagctgcagagccccggcccgcaatgggctaggtgacttcacactcagtctgtc 
1300 atgccatccccgaaacaccacgagatataaatggttgctattgaaagctaaggaggaaaatctcagtgacgccgaaactctggaagagtggagcagattc 
1400 ttcgagaggggctgggggctgggggctgggggctggagccactg^ 

a d i p "p " ' 

1500 SII^IGC^^ 

V C F M Q R G H C R L F M C R S Q E R X G D 




1600 COJ 
8 S 



JCA^TGATAQAAOACTCAT^ 



N R 



1700 TTGAGTATGTCTItMCTAATGGTGCGTGCTCAATAXACACTTGCrG 



2A 



i 



V 



RNSG DIP PG I RNTVfjFKQRg 

iTNSG DVPLO I RNTI ^RKQQB 

|F VtSiR I NRI 
I VT^Ir I NRt 

pvt|renr| 
pvssvrn: 

SQSqRRN 
tfPLSGRLNR 
EKASGGNFLTGLGHRSI HYN$VSSG 

PVTCLKSGAI 




LFM£RSGE|KGDI#SDPVN| 



RVRGHRCAVLSjf 

vssg|qJ|lysac 
lksgaichp vf! 



PVS 



HTNGO 
LRKGD 



3LRSSC 



PITfcjMTNGAliWGP- 



t«ll VY K FPF l L B AQ< 



PLPG 

PVPOHG GIINTLfiKYY 

EMASGGNFLTGLGHRS hyn 

plpg vfgg|s pvt 

sqkbpgvgiltslgrrt oyk 

SYTTPAVGSLKSIGYEA jjliDH 

PPAA PSKJCMN 

f PLAA- FTQIJN 

sqmelgagiltslgrrt|qyrBlqng|f9lrss 

plsa ftqsJn|pitcltkg1v^:'wgp- 

;agsg ftqgbrsrrs£hrnkj£v£altr 

AGSG FTQgIi |jHRSdYRH: 

|S AGS G FTQG|R|RLS€jHRK: 

ISAGSG FTHGfcnSLSijRWK: 

PVPG LLXN(Gij!js VS| |LRN: 

GRKSD 3FRKS 
GRKSDjjIFR"" 
-LFjjj- - KG] 

qgaag ssla|gkrek«;lrr: 

VS PGLSSPXRgMLF 

C 



JVPIR^flGNLi 

-ysaHiftI 
ipvpItoryi 




80 

IVS39IKUR 

SNTDBEGKEKPEMDGRSGI 



a pari; 

PSRtj 

V^HPGKC;APKm| 
F|jAFLK|iilj(SLTLI 
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A NOVEL NATURAL ANTIBACTERIAL PEPTIDE, THE NUCLEOTIDE 
SEQUENCE ENCODING IT AND THE USE THEREOF 

Field of invention 

5 This invention relates to molecular biology and immunology, reproductive biology and 

medicine. In particular, it relates to a novel natural antibacterial peptide specifically expressed in rat 
caput epididymidis - Bin lb protein, its encoding polynucleotide, and the preparation and uses thereof. 
Bin lb protein relates to male fertility, especially sperm maturation. 

10 Background 

The sequencing of human genome describes code sequences. Which region is a gene? What is 
the function? Which genes are needed for a biological function? How do they cooperate in normal life? 
Which mistakes are the causes for diseases? This difficult, challenging, beneficial, and profitable 
decoding works bring us into an era of functional genomics. 

15 At the turn of the new century, the scientists deem that although the achievements of 

reproductive biology are great, the prospect of development is pessimistic if only the classic methods 
limited to tissues and cells are used without utilizing new technologies, without studying the 
molecular mechanisms, and without combining different disciplines. People have focused on female 
reproduction and paid little attention to male reproduction. The basic researches on reproductive 

20 principles are neglected, resulting in no ideal medicine and techniques for birth control and 
insufficient knowledge of human reproduction. The reproductive biology encounters two 
revolutionary changes in the 21st century. One is to strengthen the basic researches and study the 
mechanism for human reproduction and birth defects by using the new methods of molecular biology, 
molecular immunology and cell biology. The other is to strengthen the study of male reproductive 

25 biology, thereby developing male contraceptives. 

China has 22% population, only 7% cultivated land and 6% fresh water in the world. Even the 
growth rate is 0.01%, 13 million peoples increase each year. The contraception methods, which are 
imperfect and have some side effects, are mainly used by females. The safe sterilization means are 
also taken by females. According to WHO statistics, only 1/12 males in Sichuan province are 

30 vasoligated. Actually, both men and women have responsibility of contraception. The control of male 
reproduction is important to human quantity and quality because (1) a healthy man produces 10 8 
sperms/day in 50 years and a woman produce 1 egg/month in 40 years, (2) the sperms are sensitive to 
environment, (3) the quantity and quality of sperm have decreased 40% in the last 50 years, and (4) 
5-10% of males under 45 have primary sterility. To correct the bias, it is necessary to strengthen the 

35 researches and develop male contraception means. It is well-known that the health of human 
reproduction is important worldwide. The contraception is only a temporary measure for population 
crisis, and the off-springs should seek a physically and mentally healthy life. The design of birth- 
control medicine should suit the new needs. On September 9-10, 1999, in the seminar of "male 
contraception in 21st century" held by NICHD in NIH headquarters, people studied the situation, put 

40 forward the objects and arranged the activities including co-operation and fund support [Trends in 
Endocrinology and Metabolism 2000, 1 1 (2):66-69]. 

Spermatocytes undergo mitosis, meiosis and differentiation and form sperms in testis. Then they 
enter into epididymis, gradually maturate in caput and corpus, and deposit at cauda until ejaculation. 
A series of maturation changes including the motor capacity of sperm, the formation of acrosome 
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function, the conversion of metabolism are not accomplished by sperm themselves. The sperms 
gradually maturate by interacting with the epididymis micro-environment when passing the 
epididymis. Epididymis is a long, narrow and zigzag passage connecting testis and spermaductus. The 
cells in different parts of epididymis express different genes and products, and excrete different 
5 proteins and molecules. The different fluid components, ionic strength and pH form the changing 
micro-environment and interact with sperm to partially alter or modify the sperm surface protein, such 
as phosphorylation, esterification, acylation, carboxylation, and glycosylation. The sperms gradually 
obtain the functions and immunologic defense for maturation, which protect sperms in epididymis 
until they pass female genital tract toward ovum. 
10 The maturation, storage and protection of epididymis have the following properties and, 

therefore, it is an ideal target for birth control. 

(1) The function is simple. The interfering medicines are unlikely to cause severe side effects. 

(2) Epididymis is a final organ for hormones and has no endocrine function. The epididymis 
medicines normally do not effect hormone secretion. 

15 (3) Before entering epididymis, sperms are completely differentiated and transcription is 

stopped. The maturation involves protein modification but no DNA replication. The medicines are 
unlikely to cause DNA mutations and diseases. 

(4) The study of epididymis is not emphasized and has promising potential. 

The mechanism for forming the micro-environment in parts of epididymis is not determined by 

20 one or two genes and protein, but by a group of co-operating products. Little is known about the 
initiation and process of epididymis gene expression related to sperm maturation. The study helps to 
disclose the molecular mechanism of sperm maturation, decode genomic codes, establish a foundation 
for sperm-related infertility, and provide new routes for develop male contraception drugs which 
blocks sperm maturation. 

25 Since 1970's, The researches on epididymis mainly focused on the following three aspects: 

(1) Some results have been obtained on protein level by comparing the proteins in the lumen at 
different parts of epididymis or the differently maturated membrane proteins of sperm at different 
parts through dielectrophoresis, or by comparing them in immunoassay using polyclonal antibodies 
against proteins. However, the developments are dissatisfactory due to low sensitivity of separation or 

30 analysis technology. The Dacheux Laboratory (France) has reported the identification of more than 
200 proteins from the lumen of epididymis of swine and sheep, indicating the research on epididymis 
is less difficult than the other organs. However, only 15 epididymis specific cDNAs have been cloned. 

(2) The known roles of epididymis in sperm maturation may be used to determine whether the 
specific function of epididymis is related to some known proteins. For example, it is known that 

35 epididymis protects sperms from damage caused by oxygen free-radical. The mRNAs of six 
antioxidases on different parts of epididymis have been detected. E-GPX and E-SOD have the highest 
amount of mRNA at caput and corpus, respectively, indicating that the different parts of epididymis 
need different antioxidases. However, those researches are restricted to the known knowledge and 
hardly helpful to find new function genes or products. Additionally, there are many immunocytes and 

40 immuno-depressive molecules in epididymis, which forms a protecting immunological micro- 
environment. However, the molecules and cellular mechanism for the formation and regulation are 
unclear. 

(3) The molecular biochemistry technology develops quickly since 1990's and one can find new 
genes specifically expressed in epididymis on mRNA level by subtraction hybridization, etc. A 
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German laboratory found 6 new mRNAs in human epididymis by subtraction screening of cDNA 
library. However, due to the limitations of the human epididymis or other materials, their functions 
were not intensively studied. Therefore, people study the laboratory animals by different means. 

Therefore, there is an urgent need to develop new natural protein related to male reproduction 
5 and epididymis. 

Summary of Invention 

One purpose of the invention is to provide a novel antibacterial peptide -Bin lb and its 
fragments, analogs and derivatives. 
10 Another purpose of the invention is to provide polynucleotides encoding the polypeptides. 

Still another purpose of the invention is to provide the preparation and uses of the polypeptides 
and polynucleotides. 

In the 1st aspect, the invention provides an isolated rat Bin lb polypeptide, which comprises a 
15 polypeptide having the amino acid sequence of SEQ ID NOs: 2 or 3, its conservative variants, its 
active fragments, and its active derivatives. Preferably, said polypeptide has the amino acid sequence 
of SEQ ID NOs: 2 or 3. 

In the 2nd aspect, it provides an isolated polynucleotide comprising a nucleotide sequence 
sharing at least 70% identity to the following nucleotide sequences: (a) the polynucleotide encoding 
20 Binlb polypeptide of SEQ ID NOs: 2 or 3 ; (b) the polynucleotide complementary to polynucleotide 
of (a). Preferably, said polynucleotide encodes a polypeptide comprising the amino acid sequence of 
SEQ ID NOs: 2 or 3. More preferably, said polynucleotide is selected from the group consisting of (a) 
57-260 of SEQ ID NO:l; (b) 105-260 of SEQ ID NO:l; and (c) 1-336 of SEQ ID NO:l. 

In the 3rd aspect, it provides a vector comprising the above polynucleotide, and a host cell 
25 transformed with the vector or polynucleotide. 

In the 4th aspect, it provides a method for producing a polypeptide having the activity of Binlb 
protein, which comprises: 

(a) culturing the above transformed host cell under the expression conditions; 

(b) isolating the polypeptides having the activity of Binlb protein from the culture. 

30 In the 5th aspect, it provides an antibody specifically binding Binlb protein. Also provided are 

nucleic acid molecules comprising consecutive 15-1757 nucleotides of the above polynucleotide. 

In the 6th aspect, it provides compounds that simulate, promote and antagonize Binlb activity, 
or inhibit Binlb expression and methods for screening and preparing these compounds. Preferably, the 
compounds are antisense sequences of Binlb encoding sequence or fragments thereof. 

35 In the 7th aspect, it provides a method for detecting Binlb protein in a sample, comprising: 

contacting the sample with the antibody specifically against Binlb protein, observing the formation of 
antibody complex which indicates the presence of Binlb protein in the sample. 

In the 8th aspect, it provides a method for determining the diseases related to Binlb abnormal 
expression or the susceptibility thereof, which comprises detecting the mutation of Binlb encoding 

40 sequence. 

In the 9th aspect, it provides the uses of Binlb and its encoding sequence, e.g., in screening 
Binlb agonists and antagonist, and peptide fingerprinting. The Binlb encoding sequence and its 
fragment can be used as primers in PCR, or probes in hybridization and microarray. 

In the 10th aspect, it provides a pharmaceutical composition comprising a safe and efficient 
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amount of Bin lb protein, or its agonist or antagonist and pharmaceutically acceptable carrier. This 
pharmaceutical composition can be used to treat diseases, e.g., urogenital infection. 

In the 1 1th aspect, it provides a microbicide comprising an antimicrobially efficient amount of 
Bin lb polypeptide. 

5 The other aspects of invention will be apparent to artisan in light of the teaching of the invention. 

The inventors screened the genes specifically expressed in parts of rat and monkey epididymis 
by differential display and subtraction hybridization and cooperated with North Carolina University 
on monkey research. We not only identified the known specific genes, but also obtain full-length 

10 cDNA clones of genes specifically expressed, 2 in rat caput epididymidis, 4 in monkey epididymis 
caput, 4 in monkey epididymis corpus, and 3 in monkey epididymis cauda. 

Bin lb, which specifically expresses in rat caput epididymidis, is one of them. The full-length 
cDNA and genomic DNA clones were obtained. The nucleotide and amino acid sequence were 
registered in Genbank of NIH with accession Nos. AF2 17088 and AF2 17089, which will be 

15 published after filing this application. Binlb gene is expressed very specifically, only in the epithelial 
cells of rat caput epididymidis. It is maximally expressed in sexually mature rats and decreased in old 
rats, indicating Binlb relates to reproduction. Androgens up-regulate the Binlb expression. One may 
influence Binlb expression with hormones and design male contraceptives to regulate sperm 
maturation. Further, Binlb is the first natural antibacterial peptide in beta-defensin family found in rat 

20 epididymis. It has prospect of being developing into a natural drug for curing urogenital infection. 

Description of Drawings 

The following drawings illustrate the embodiments, and do not limit the scope of invention 
defined in the claims. 

25 Fig. 1. DD-RT-PCR of rat epididymis caput (1), corpus (2) and cauda (3). The sample are 

duplicated for accuracy. Binlb is differentially expressed in caput region as arrow indicated. 

Fig. 2 A. Sequence and structural characteristics of Binlb. Genomic DNA sequence 
(Genebank accession number: AF217089) of Binlb. It is cloned by PCR using primers located at 
both ends of the Binlb full-length cDNA (AF2 17088) (upper primer 5'- 

30 GGAC ACCC AGTC ATCAGTC AC AT-3 ' (SEQ ID NO:9) and lower primer 5'- 
TTTGGGGTGCTT CCAGGTCTCT-3' (SEQ ID NO: 10)) with rat genomic DNA as template. Two 
exons: uppercase; Coding region: shadowed portion; PolyA signal: bold uppercase; Intron: lowercase; 
Splicing site: bold lowercase; Putative signal peptide: amino acids underlined. The potential N- 
terminal is a myristoylated G residue in box whose consensus pattern (GIRNTV) is in bold italic 

35 uppercase and S residue in circle may be phosphorylated by PKC whose consensus pattern (SIK) is in 
bold italic uppercase. Stop codon is designated by *. 

Fig. 2B. Sequence Similarity of Binlb with (-defensins. The conserved six Cysteine residues 
in (-defensins are shadowed. BNBD9 (AAB25872), BNBD3 (AAB25866), BNBD7 (AAB25870), 
TAP (P25068), LAP (Q28880), EBD (002775) from cattle; HBD1 (Q09753), HBD2 (015263), 

40 HBD3 (NP061131) from human; EP2E (AF263555_1) CBD1 (AF188607_1), CBD2 
(AF209855_1) from Chimpanzee; MBD1 (AAB72003), MBD2 (CAB42815), MBD3 
(AF092929_1), MBD4 (AF155882J) from mouse; RBD1 (AAC28071), RBD2 (AAC28072) from 
rat; GBD1 (CAA76811), GBD2 (CAA08905) from goat; SBD1 (019038), SBD2 (019039) from 
sheep; PBD1 (062697) from pig; Gall (P46156), Galla (P46157) and Gal2 (P46158) are chicken 
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gallinacin 1, 1 (and 2 respectively; THP1 (P80391) and THP2 (P80392) are turkey heterophil 
peptide 1 and 2 respectively. EP2E is one of the chimpanzee homologs of Bin lb, which was not 
considered as a member of (-defensin family by its original authors. 

Fig. 2C. Alignment of Binlb with its primate homologs. Compared to Binlb, its primate 
5 homolog EP2D (AF263554J) and HE2 (1 (AF168617_1) have an extended N-terminal and C- 
terminal and EP2E (AF262555 1) has only extended C-terminal. HE2 (1 is designated as HE2bl in 
the figure. 

Fig. 3. In vitro transcription and translation assay of Binlb full-length cDNA. 

3 A. In vitro transcription and translation assay of Binlb full-length cDNA. Lanes 1 and 2 are 
10 duplicate samples. 

3B. Negative control (no plasmid DNA) and luciferase SP6 and T7 control are assayed in the 
same system as 3 A. but run in 12% SDS-PAGE gel because of molecular weight differences. Lane L 
Negative control (no plasmid DNA). Lane2. Luciferase SP6 control. Lane 3. Luciferase T7 control. 

3C. Construction of pSPT18-Binlb. 
15 Fig. 4. Recombinant Fusion Expression of Binlb. The fusion protein DHFR-Binlb is 31 

KD as indicated by the arrow. NI: non-induced, I: induced, CL: clear lysate, FT: flow through, W: 
wash buffer, El: elution 1, E2: elution 2, M: marker. 

Fig. 5. Localization and developmental regulation of Binlb. (A) Tissue distribution of 
Binlb by Northern analysis. (B) Regional distribution of Binlb in the epididymis by in situ 
20 hybridization. Binlb is located in middle (Mid) of the rat epididymis caput region. Ins: initial segment 
(C) Cellular localization of Binlb using antisense probe. Binlb is located in the principle cells (Pre) 
of the epididymis. (D) Sense probe. (E) 18s probe as positive control. (F) The expression profile of 
Bin-lb mRNA in the rat epididymis during the whole life span (15-720 days). (1, 2 and 3 represent 
the mRNA from the caput, corpus and cauda regions, respectively) 
25 Fig. 6. Northern blot analysis of rat epididymis caput total RNA after Ethylene 

Dinethamesulfonate (EDS) treatment 

Fig. 6 A. Northern blot analysis picture. 

Fig. 6B shows Binlb expression is up-regulated by androgen. The "A" line represents rat 
serum testosterone level at various time intervals after EDS injection. The line represents rat 
30 Binlb expression changes which are calibrated by 18s level. 

Fig. 7. Antimicrobial activity of Binlb and its expression upregulation in response to 
inflammation. (A) Comparison of antimicrobial activity in caput and cauda cultures. 100 colony 
forming units (CFU) of E. coli was added to cultures 16 hours prior to examination. (B) Effect of 
antisense of Binlb on antimicrobial activity of the caput cultures. The cultures were transfected with 
35 antisense or sense oligos (5 ug/ (1) for 20 hours. (C) Enhanced Binlb mRNA in the caput but not the 
cauda region of the rat epididymis inflamed by two-week ligation of the spermaductus. 

Detailed description 

As used herein, the term "Binlb protein", "Binlb polypeptide" or "antimicrobial peptide Binlb" 
40 are exchangeable, referring to a protein or polypeptide comprising the amino acid sequence of natural 
antimicrobial peptide Binlb (SEQ ID NOs: 2 or 3). The term includes Binlb with or without the 
starting Met residue, Binlb with or without signal peptide. The mature Binlb is shown in SEQ ID 
NO:3. 

As used herein, the term "isolated" refers to a substance which has been isolated from the 
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original environment. For naturally occurring substance, the original environment is the natural 
environment. E.g., the polynucleotide and polypeptide in a naturally occurring state in the viable cells 
are not isolated or purified. However, if the same polynucleotide and polypeptide have been isolated 
from other components naturally accompanying them, they are isolated or purified. "Isolation" and 
5 "purification" include separating recombinant Binlb protein from other proteins, saccharide, etc. 

As used herein, the terms "isolated Binlb protein or polypeptide" mean that Binlb polypeptide 
does not essentially contain other proteins, lipids, carbohydrate or any other substances associated 
therewith in nature. The artisans can purify Binlb protein by standard protein purification techniques. 
The polypeptide of invention may be a recombinant, natural, or synthetic polypeptide, 

10 preferably a recombinant polypeptide. The polypeptide of invention may be a purified natural 
product or a chemically synthetic product. Alternatively, it may be produced from prokaryotic or 
eukaryotic hosts, such as bacteria, yeast, higher plant, insect, and mammalian cells, using 
recombinant techniques. According to the host used in the recombinant production, the polypeptide 
may be glycosylated or non-glycosylated. The polypeptide may or may not comprise the starting Met 

15 residue. 

The invention further comprises the fragments, derivatives and analogues of Binlb. As used in 
the invention, the terms " fragment ", " derivative " and " analogue " mean the polypeptide that 
essentially retains the same biological functions or activity of natural Binlb protein. The fragment, 
derivative or analogue of the polypeptide may be (i) one in which one or more of the amino acid 

20 residues are substituted with a conserved or non-conserved amino acid residue (preferably a conserved 
amino acid residue), or (ii) one in which one or more of the amino acid residues include a substituent 
group, or (iii) one in which the mature polypeptide is fused with another compound, such as a 
compound to increase the half-life of the polypeptide (for example, polyethylene glycol), or (iv) one in 
which the additional amino acids are fused to mature polypeptide, such as a leader or secretary 

25 sequence or a sequence used for purifying polypeptide or proprotein, e.g., a fusion protein formed 
with IgC fragment. Such fragments, derivatives and analogs are known to the artisans based on the 
teachings herein. 

The particular Binlb analogs are homologous proteins in other mammals, e.g., cow, sheep, 
rabbit, dog, monkey, human, etc. One can obtain the sequences encoding these homologous proteins 

30 by hybridization or amplification based on the disclosed sequence herein, and obtain the proteins 
using conventional recombinant techniques. 

In the present invention, the term "Binlb polypeptide" means a polypeptide having the activity 
of Binlb protein comprising the amino acid sequence of SEQ ID NOs: 2 or 3. The term also 
comprises the variants which have the same function of Binlb. These variants include, but are not 

35 limited to, deletions, insertions and/or substitutions of several amino acids (typically 1-20, preferably 
1-10, more preferably 1-5, most preferably 1-3), and addition of one or more amino acids (typically 
less than 20, preferably less than 10, more preferably less than 5) at C-terminal and/or N-terminal. 
E.g., the protein functions are usually unchanged when an amino residue is substituted by a similar or 
analogous one. Further, the addition of one or several amino acids at C-terminal and/or N-terminal 

40 usually does not change the protein function. The term also includes the active fragments and 
derivatives of Binlb protein. 

The variants of polypeptide include homologous sequences, conservative mutants, allelic 
variants, natural mutants, induced mutants, proteins encoded by DNA which hybridizes to Binlb 
DN A under high or low stringency conditions as well as the polypeptides retrieved by antisera raised 
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against Bin lb polypeptide. The present invention also provides other polypeptides, e.g., fusion 
proteins, which include the Binlb polypeptide or fragments thereof Besides substantially full-length 
polypeptide, the soluble fragments of Binlb polypeptide are also included. Generally, these fragments 
comprise at least 15, typically at least 25, preferably at least 35, more preferably at least 40 
5 consecutive amino acids of Binlb polypeptide. 

The invention also provides the analogues of Binlb polypeptide. Analogues can differ from 
naturally occurring Binlb polypeptide by amino acid sequence differences or by modifications which 
do not affect the sequence, or by both. These polypeptides include genetic variants, both natural and 
induced. Induced variants can be made by various techniques, e.g., by random mutagenesis using 

10 irradiation or exposure to mutagens, or by site-directed mutagenesis or other known molecular 
biologic techniques. Also included are analogues which include residues other than those naturally 
occurring L-amino acids (e.g., D-amino acids) or non-naturally occurring or synthetic amino acids 
(e.g., beta- or gamma-amino acids). It is understood that the polypeptides of the invention are not 
limited to the representative polypeptides listed hereinabove. 

15 Modifications (which do not normally alter primary sequence) include in vivo or in vitro 

chemical derivation of polypeptides, e.g., acelylation, or carboxylation. Also included are 
modifications of glycosylation, e.g., those made by modifying the glycosylation patterns of a 
polypeptide during its synthesis and processing or in the further processing steps, e.g., by exposing the 
polypeptide to glycosylation enzymes (e.g., mammalian glycosylating or deglycosylating enzymes). 

20 Also included are sequences having phosphorylated amino acid residues, e.g., phosphotyrosine, 
phosphoserine, phosphothronine, as well as sequences modified to improve the resistance to 
proteolytic degradation or to optimize solubility properties. 

In the invention, "Binlb conservative mutant" means a polypeptide formed by substituting at 
most 10, preferably at most 8, more preferably 5, and most preferably at most 3 amino acids with the 

25 amino acids having substantially the same or similar property, as compared with the amino acid 
sequence of SEQ ID NOs: 2 or 3. Preferably, these conservative mutants are formed by the 
substitution according to Table 1. 



Table 1 



Initial residue 


Representative substitution 


Preferred substitution 


Ala (A) 


Val; Leu; He 


Val 


Arg(R) 


Lys; Gin; Asn 


Lys 


Asn (N) 


Gin; His; Lys; Arg 


Gin 


Asp (D) 


Glu 


Glu 


Cys(C) 


Ser 


Ser 


Gln(Q) 


Asn 


Asn 


Glu (E) 


Asp 


Asp 


Gly(G) 


Pro; Ala 


Ala 


His (H) 


Asn; Gin; Lys; Arg 


Arg 


He (I) 


Leu; Val; Met; Ala; Phe 


Leu 


Leu (L) 


He; Val; Met; Ala; Phe 


He 


Lys(K) 


Arg; Gin; Asn 


Arg 


Met (M) 


Leu; Phe; He 


Leu 


Phe (F) 


Leu; Val; He; Ala; Tyr 


Leu 
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Pro (P) 


Ala 


Ala 


Ser (S) 


Thr 


Thr 


Thr(T) 


Ser 


Ser 


Trp(W) 


Tyr; Phe 


Tyr 


Tyr(Y) 


Tip; Phe; Thr; Ser 


Phe 


Val(V) 


He; Leu; Met; Phe; Ala 


Leu ) 



The polynucleotide of invention may be in the forms of DN A and RNA. DNA includes cDN A, 
genomic DNA, and synthetic DNA, etc., in single strand or double strand form. A single strand DNA 
may be an encoding strand or non-encoding strand. The coding sequence for mature polypeptide may 
5 be identical to the coding sequence shown in SEQ ID NO:l, or is a degenerate sequence. As used 
herein, the term "degenerate sequence" means an sequence which encodes a protein comprising the 
sequence of SEQ ID NOs: 2 or 3 and which has a nucleotide sequence different from the coding 
region in SEQ ID NO:l. 

The sequences encoding the mature polypeptide include those encoding only the mature 
10 polypeptide, those encoding mature polypeptide plus various additional encoding sequence, the 
encoding sequence for mature polypeptide plus the non-encoding sequence and optional additional 
encoding sequence. 

The term "polynucleotide encoding the polypeptide " includes the polynucleotide encoding said 
polypeptide and the polynucleotide comprising additional and/or non-encoding sequence. 

15 The invention further relates to the variants of polynucleotides which encode a polypeptide 

having the same amino acid sequence, or its fragment, analogue and derivative. The variant of the 
polynucleotide may be a naturally occurring allelic variant or a non-naturally occurring variant. Such 
nucleotide variants include substitution, deletion, and insertion variants. As known in the art, the 
allelic variant is a substitution form of polynucleotide, which may be a substitution, deletion, and 

20 insertion of one or more nucleotides without substantially changing the functions of the encoded 
polypeptide. 

The invention further relates to polynucleotides, which hybridize to the hereinabove-described 
sequences, if there is at least 50%, preferably at least 70%, and more preferably at least 80% between 
the sequences. The invention particularly relates to polynucleotides, which hybridize under stringent 

25 conditions to the polynucleotides of the invention. As herein used, the term "stringent conditions" 
means the following conditions: (1) hybridization and washing under low ionic strength and high 
temperature, such as 0.2xSSC, 0.1% SDS, 60°C; (2) hybridization after adding denaturants, such as 
50% (v/v) formamide, 0.1% bovine serum/0.1% Ficoll, 42°C; or (3) hybridization of two sequences 
sharing at least 95%, preferably 97% homology. Further, the hybridizing polynucleotides encode a 

30 polypeptide which retains the same biological function or activity as the mature polypeptide of SEQ 
ID NO:2 

The invention also relates to nucleic acid fragments hybridized with the hereinabove sequence. 
As used herein, the length of "nucleic acid fragment " is at least 15 bp, preferably 30bp, more 
preferably 50bp, and most preferably at least lOObp. These fragments can be used in the amplification 
35 techniques of nucleic acid, e.g., PCR, to determine and/or isolate the Binlb encoding polynucleotide. 

The full-length Binlb nucleotide sequence or its fragment can be prepared by PCR 
amplification, recombinant method and synthetic method. For PCR amplification, one can obtain said 
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sequences by designing primers based on the nucleotide sequence disclosed herein, especially the ORF, 
and using cDNA library commercially available or prepared by routine techniques in the art as a 
template. When the sequence is long, it is usually necessary to perform two or more PCR 
amplifications and link the amplified fragments together correctly. 
5 Once the sequence is obtained, one can produce lots of the sequences by recombinant methods. 

Usually, said sequence is cloned into a vector which is then transformed into a host cell. The sequence 
is isolated from the amplified host cells using conventional techniques. 

Further, the sequence can be synthesized because Bin lb sequence is short. Typically, several 
small fragments are synthesized and linked together to obtain a long sequence. 
10 It is completely feasible to chemically synthesize the DNA sequence encoding the protein of 

invention, or the fragments or derivatives thereof. In addition, the mutation can be introduced into the 
protein sequence by chemical synthesis. 

The amplification of DNA/RNA by PCR (Saiki, et al. Science 1985; 230:1350-1354) is 
preferably used to obtain Bin lb gene. Especially when it is difficult to obtain the full-length cDNA, 
15 RACE is preferably used. The primers used in PCR can be properly selected according to the 
sequence information disclosed herein and synthesized by the conventional methods. The amplified 
DNA/RNA fragments can be isolated and purified by conventional methods, e.g., gel electrophoresis. 

The invention further relates to a vector comprising the polynucleotide of invention, a genetic 
engineered host cell transformed with the vector or the sequence encoding Bin lb protein, and the 
20 method for producing the Bin 1 b polypeptide by recombinant techniques. 

The recombinant Bin lb polypeptides can be expressed or produced by the conventional 
recombinant DNA technology (Science, 1984; 224:1431), using the polynucleotide sequence of 
invention. Generally, it comprises the following steps: 

(1) transfecting or transforming the appropriate host cells with the polynucleotide encoding 
25 Bin lb polypeptide or the vector containing the polynucleotide ; 

(2) culturing the host cells in an appropriate medium; 

(3) isolating or purifying the protein from the medium or cells. 

In the invention, the polynucleotide sequences encoding Bin lb may be inserted into a 
recombinant expression vector. The term "expression vector" means a bacterial plasmid, 

30 bacteriophage, yeast plasmid, plant virus or mammalian cell virus, such as adenovirus, retrovirus or 
any other vehicles known in the art. Any plasmid or vector can be used to construct the recombinant 
expression vector as long as it can replicate and is stable in the host. One important feature of 
expression vector is that the expression vector typically contains a replication origin, a promoter, a 
marker gene as well as the translation regulatory components. 

35 The known methods can be used to construct an expression vector containing Binlb DNA 

sequence and appropriate transcription/translation regulatory components. These methods include in 
vitro recombinant DNA technique, DNA synthesis technique, in vivo recombinant technique, etc. The 
DNA sequence is efficiently linked to the proper promoter in an expression vector to direct the 
synthesis of mRN A The exemplary promoters are lac or trp promoter of E. coli; Pl promoter of X 

40 phage; eukaryotic promoter including CMV immediate early promoter, HSV thymidine kinase 
promoter, early and late SV40 promoter, LTRs of retrovirus and some other known promoters which 
control the gene expression in the prokaryotic cells, eukaryotic cells or virus. The expression vector 
may further comprise a ribosome-binding site for initiating the translation, transcription terminator 
and the like. 
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The expression vector preferably comprises one or more selective marker genes to provide a 
phenotype for selecting the transformed host cells, e.g., the dehydrofolate reductase, neomycin 
resistance gene and GFP (green flurencent protein) for eukaryotic cells, as well as tetracycline or 
ampicillin resistance gene for E. coli. 
5 The vector containing said DNA sequence and proper promoter or regulatory elements can be 

transformed into appropriate host cells to express the protein. 

The "host cell " includes prokaryote, e.g., bacteria; primary eukaryote, e.g., yeast; advanced 
eukaryotic, e.g., mammalian cells. The representative examples are bacterial cells, e.g., E. coli, 
Streptomyces, Salmonella typhimurium\ fungal cells, e.g., yeast; plant cells; insect cells e.g., 
10 Drosophila S2 or Sf9; animal cells e.g., CHO, COS or Bowes melanoma, etc. 

Transcription of the polynucleotide in higher eukaryotes is increased by inserting an enhancer 
sequence into the vector. Enhancers are cis-acting elements of DNA, usually about 10-300bps, that 
act on a promoter to increase gene transcription. Examples include S V40 enhancer on the late side of 
replication origin 100 to 270 bp, the polyoma enhancer on the late side of replication origin, and 
1 5 adenovirus enhancers. 

The artisans know clearly how to select appropriate vectors, promoters, enhancers and host cells. 

Recombinant transformation of host cell with the DNA might be carried out by conventional 
techniques known to the artisans. Where the host is prokaryotic, e.g., E. coli, the competent cells 
capable of DNA uptake, can be prepared from cells harvested after exponential growth phase and 
20 subsequently treated by the CaCl 2 method using known procedures. Alternatively, MgCl 2 can be used. 
The transformation can also be carried out by electroporation. When the host is an eukaryote, 
transfection of DNA such as calcium phosphate co-precipitates, conventional mechanical procedures 
e.g., micro-injection, electroporation, or liposome-mediated transfection may be used. 

The transformants are cultured conventionally to express Bin lb polypeptide. According to the 
25 used host cells, the medium for cultivation can be selected from various conventional mediums. The 
host cells are cultured under a condition suitable for its growth until the host cells grow to an 
appropriate cell density. Then, the selected promoter is induced by appropriate means (e.g., 
temperature shift or chemical induction) and cells are cultured for an additional period. 

In the above methods, the recombinant polypeptide may be included in the cells, or expressed 
30 on the cell membrane, or secreted out. If desired, the physical, chemical and other properties can be 
utilized in various isolation methods to isolate and purify the recombinant protein. These methods are 
well-known to the artisans and include, but are not limited to conventional renaturation treatment, 
treatment by protein precipitant (e.g., salt precipitation), centrifugation, cell lysis by osmosis, 
sonication, supercentrifligation, molecular sieve chromatography or gel chromatography, adsorption 
35 chromatography, ion exchange chromatagraphy, HPLC, and any other liquid chromatagraphy, and 
the combination thereof. 

The recombinant Bin lb polypeptide have various uses including, but not limited to: curing 
urogenital infection, and screening out antibodies, polypeptides or ligands as agonists or antagonists 
of Bin lb. The expressed Bin lb protein can be used to screen polypeptide library to find out 
40 therapeutically valuable polypeptide molecules which inhibit or activate Bin lb protein. 

In another aspect, the invention also includes polyclonal and monoclonal antibodies (mAbs), 
preferably mAbs, which are specific for polypeptides encoded by Bin lb DNA or fragments thereof. 
By "specificity", it means an antibody which binds to the Bin lb gene products or a fragments thereof. 
Preferably, the antibody binds to the Bin lb gene products or fragments thereof and does not 
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substantially recognize nor bind to other antigenically unrelated molecules. Antibodies which bind to 
Bin lb and block Bin lb protein and those which do not affect the Bin lb function are included in the 
invention. 

The invention includes intact monoclonal or polyclonal antibodies, and immunologically-active 
5 antibody fragments, e.g., a Fab' or (Fab) 2 fragment, an antibody heavy chain, an antibody light chain,, 
or a chimeric antibody. 

The antibodies in the present invention can be prepared by various techniques known in the art. 
E.g.,, purified Binlb gene products, or its antigenic fragments can be administrated to animals (e.g., 
rabbit, mice and rat) to produce polyclonal antibodies. Similarly, cells expressing Binlb or its 
10 antigenic fragments can be used to immunize animals to produce antibodies. Various adjuvants, e.g., 
Freund's adjuvant, can be used to enhance immunization. 

The mAbs can be prepared using hybridoma technique (Kohler et al.„ Nature 256;495, 1975; 
Kohler et al.„ Fur. J. Immunol. 6:51 1, 1976; Kohler et al.„ Fur..T.Immunol. 6:292, 1976; Hammerling 
et al.„ In Monoclonal Antibodies and T Cell Hyhridomas , Elsevier, N.Y., 1981). Antibodies comprise 
15 those which block Binlb function and those which do not affect Binlb function. Antibodies can be 
produced by routine immunology techniques and using fragments or functional regions of Binlb gene 
product prepared by recombinant methods or synthesized by a polypeptide synthesizer. The antibodies 
binding to unmodified Binlb gene product can be produced by immunizing animals with gene 
products produced by prokaryotic cells (e.g., E. coli), and the antibodies binding to post- 
20 translationally modified forms thereof can be acquired by immunizing animals with gene products 
produced by eukaryotic cells (e.g., yeast or insect cells). 

The antibody against Binlb can be used in immunohistochemical method to detect the presence 
of Binlb protein in biopsy specimen. The mAb can be radiolabeled and injected into body to trace the 
position and distribution of Binlb. 
25 The substances which act with Binlb protein, e.g., receptors, inhibitors, agonists and 

antagonists, can be screened out by various conventional techniques, using Binlb protein. 

The Binlb protein, antibody, inhibitor, agonist or antagonist of the invention provide different 
effects when administrated in therapy. Usually, these substances are formulated with a non-toxic, inert 
and pharmaceutically acceptable aqueous carrier. The pH typically is about 5-8, preferably 6-8, 
30 although pH may alter according to the property of the formulated substances and the diseases to be 
treated. The formulated pharmaceutical composition is administrated in conventional routes including, 
but not limited to, intramuscular, intravenous, subcutaneous, intradermal or topical administration. 

The Binlb polypeptide can be directly used for curing disorders, e.g., urogenital infection. The 
Binlb protein can be administrated in combination with other medicaments, e.g, antibiotics including 
35 penicillin. 

The invention also provides a pharmaceutical composition comprising safe and effective 
amount of Binlb protein in combination with a pharmaceutically acceptable carrier. Such a carrier 
includes but is not limited to saline, buffer solution, glucose, water, glycerin, ethanol, or the 
combination thereof. The pharmaceutical formulation should be suitable for delivery method. The 
40 pharmaceutical composition may be in the form of injections which are made by conventional 
methods, using physiological saline or other aqueous solution containing glucose or auxiliary 
substances. The pharmaceutical compositions in the form of tablet or capsule may be prepared by 
routine methods. The pharmaceutical compositions, e.g., injections, solutions, tablets, and capsules, 
should be manufactured under sterile conditions. The active ingredient is administrated in 
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therapeutically effective amount, e.g., about lug - 5mg/kg body weight per day. Moreover, the 
polypeptide of invention can be administrated together with other therapeutic agents. 

When using pharmaceutical composition, the safe and effective amount of the Bin lb protein or 
its antagonist or agonist is administrated to mammals. Typically, the safe and effective amount is at 
5 least about 1 ug/kg body weight and less than about 8 mg/kg body weight in most cases, and 
preferably about 10ug-l mg/kg body weight. Certainly, the precise amount depends upon various 
factors, such as delivery methods, the subject health, etc., and is within the judgment of the skilled 
clinician. 

The polypeptide molecule capable of binding Binlb protein can be obtained by screening out 
10 the random polypeptide library consisting of the various combinations of amino acids bound onto the 
solid matrix. 

The invention further provides diagnostic assays for quantitative and in situ measurement of 
Binlb protein level. These assays are known in the art and include FISH assay and 
radioimmunoassay. The level of Binlb protein detected in the assay can be used to illustrate the 
15 importance of Binlb protein in diseases and to determine the Bin lb-related diseases. 

A method of detecting Binlb protein in a sample by utilizing the antibody specifically against 
Binlb protein comprises the steps of: contacting the sample with the antibody specifically against 
Binlb protein; observing the formation of antibody complex which indicates the presence of Binlb 
protein in the sample. 

20 The polynucleotide encoding Binlb protein can be used in the diagnosis and treatment of Binlb 

related diseases. In diagnosis, the polynucleotide encoding Binlb can be used to detect whether Binlb 
is expressed or not, and whether the expression is normal or abnormal in the case of diseases. Binlb 
DNA sequences can be used in the hybridization with biopsy samples to determine Binlb expression. 
The hybridization methods include Southern blotting, Northern blotting and in situ blotting, etc., 

25 which are public and sophisticated techniques. The corresponding kits are commercially available. A 
part of or all of the polynucleotides of the invention can be used as probe and fixed on a microarray or 
DNA chip for analyzing the differential expression of genes in tissues and for the diagnosis of genes. 
The Binlb specific primers can be used in RT-PCR and in vitro amplification to detect the transcripts 
ofBinlb. 

30 Detection of Binlb gene mutation is useful for the diagnosis of Binlb related diseases. The 

mutation forms ofBinlb include site mutation, translocation, deletion, rearrangement and any other 
mutations compared with the wild-type Binlb DNA sequence. The conventional methods, e.g., 
Southern blotting, DNA sequencing, PCR and in situ blotting, can be used to detect mutation. 
Moreover, mutation sometimes affects protein expression. Therefore, Northern blotting and Western 

35 blotting can be used to indirectly determine the gene mutation. 

The sequences of invention are also valuable for chromosome identification. Briefly, sequences 
can be mapped to chromosomes by preparing PCR primers (preferably 15-35 bp) from the Binlb 
cDNA. These primers are then used for PCR screening of somatic cell hybrids containing individual 
human chromosomes. Only the cell hybrids, which contain the genes corresponding to the primers, 

40 produce amplified fragments. 

Once a sequence is mapped to a precise chromosomal location, the physical position of the 
sequence in chromosome can be correlated with genetic map data. Such data are found in, e.g., 
Mendelian Inheritance in Man (available on-line through Johns Hopkins University Welch Medical 
Library). The relationships between genes and diseases that have been mapped to the same 
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chromosomal region are then identified through linkage analysis. 

The Bin lb provides approach for curing urogenital system diseases and developing male 
contraception, thus having huge potential applications. 

5 The invention is further illustrated by the following examples. These examples are only 

intended to illustrate the invention, but not to limit the scope of the invention. For the experimental 
methods in the following examples, they are performed under routine conditions, e.g., those described 
by Sambrook. et al., in Molecule Clone: A Laboratory Manual, New York: Cold Spring Harbor 
Laboratory Press, 1989, or as instructed by the manufacturers, unless otherwise specified. 

10 

Example 1 

Discovery of Binlb differential cDNA fragment 

Mainly following the procedures described by Liang, P. et al.[ P. Liang, and A.B. Pardee, 
Science 257, 967 (1992) ], total RNAs were isolated from the caput, corpus and Cauda regions of the 

15 adult Sprague-Dawley rat epididymis, using RNase-free DNase digestion to remove residual 
chromosome DNA After precipitation, retrotranscription was carried out with 2 ug isolated total 
DNAs and 2.5 uM lower primer T U CA with 400 units of MMLV reverse transcriptase (Gibco, BRL) 
were used. 1/20 of the reverse transcription product was used as template to perform the PCR with 2.5 
uM of the upper primer 502 (5 '-TGGATTGGTC-3 ') and 0.5 uM of the lower primer T n CA in a 20 

20 ul volume containing 10 mM Tris-HCl pH 9.0, 1.5 mM MgCl 2 , 50 mM KC1, 0.1% Triton X-100, 4 
uM each dNTP, 1 uCi 32 P-dATP and 3 units of Taq polymerase. The PCR conditions were 94 °C for 
5 min, then 40 cycles of 94 °C for 30 sec, 40 °C for 60 sec, and 72 °C for 50 sec, with a final 
elongation at 72 °C for 10 min. PCR products were precipitated and fractionated on the 0.2 mm thick 
6% sequencing gel. 

25 The band (-340 bp) differentially displayed only in the RNA from caput region was named 

Binlb (Fig. l)and cut out and left in boiling distilled water for 15min. The eluted DNAs were 
precipitated with ethanol and re-amplified in the same conditions as described above except that 40 
uM instead of 4 uM each dNTP was used and no radioisotope was involved. The resultant 340 bp 
DNA fragments were cloned into pBluescript SK tyasmid. 52 clones were screened by reverse 

30 Northern and the clone having specific hybridization signal in the caput region was named Bin- lb. 
The full-length cDNA of Binlb was cloned by 5 '-RACE based on said fragment. 

Example 2 

Cloning and characterization of full-length Binlb cDNA: 
35 Primers were designed based on obtained cDNA fragment for extending the 5* end. Two 5'- 

RACE approaches were used to obtain full-length cDNA. 

The first approach was a conventional method reported by A. N. Apte and P. D. Siebert [ in 
Reverse Transcriptase PCR, J. W. Larrick, P.D. Siebert, Eds. (Horwood, London, 1995), pp. 232- 
244], using DNA oligo-first strand cDNA ligation. 
40 The other was with DNA oligo -RNA ligation [ modified from K, Maruyama, S. Sugano, Gene 

138, 171 (1994), to ensure the obtaining of the 5'-capping site], Oligo DNA was used instead of oligo 
RNA to ligate with total RNA The procedure was as follows: 

Total RNA (50 ug) from rat epididymis caput was digested with 400 units of bacterial alkaline 
phosphatase (BAP) at 37 °C for 30 min and additional incubation at 65 °C for 30 min. The BAP was 
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then digested with Proteinase K (50 ng/ (1) at 37 °C for 30min. After purification, lOug of RNA was 
further treated with 2 units of tobacco acid pyrophosphatase (TAP) at 37 °C for 2 hours, extracted 
with phenol/chloroform, and precipitated with ethanol. The untreated RNA, BAP-treated RNA, and 
TAP-treated RNA (0.75 ug, about 3 pmol, respectively) were mixed with 1.25 pmol of the DNA 
5 oligonucleotide 7209 (5'- AATGGTACCGT- GACGTGGTCC-3 ') (SEQ ID NO:5)and ligated with 
T4 RNA ligase (1.2 unit/ ul) in 10 ul of 50 mM Tris- HC1 (pH 8.0) ? lOmM MgCl 2 , ImM hexamine 
colbalt chloride, 25% PEG 8000, and 1 mM adenosine triphosphate at 17°C for 18 hours. Superscript 
II One-Step RT- PCR system (Gibco, BRL) was used to perform the RT-PCR reaction with 0.2 ul of 
the ligation products in 20 ul containing 200mM oligo DNA #7209 (5'- 

10 AATGGT ACCGTGACGTGGTCC-3 SEQ ID NO:5) and 200 mM Binlb gene-specific primer 
(GSP) (5'-TGGCCCCGCTGCATGAAGCAC-3', SEQ ID NO:6). The RT-PCR reactions were as 
follows: 50 °C for 30 min, 94 °C for 2 min, then 35 cycles of 94 °C for 5s, 60 °C for 15s, and 72 °C 
for 45s, with a final elongation 72 °C for 5 min. The second PCR was performed with 0.2ul of the 
RT-PCR products in lOul volume containing 50 mM Tris- HC1 (pH 8.3), 1-3 mM MgCl 2 , bovine 

15 serum albumin (250 ug/ ml), 0.5% Ficoll 400, ImM tartrazine, 200uM dNTP, 500 nM Binlb GSP 
500nM oligo DNA #7209, and 0.4 unit of Taq polymerase. PCR reactions were run in capillary tubes 
as follows: 94 °C for 1 min, then 60 cycles of 94 °C for 0s, 60 °C for 0s, and 77 °C for 15s, with a 
final elongation at 77 °C for 5 min. The PCR product was cloned into pBluescript SK + T- Vector and 
sequenced. Thus, the 3' and 5' fragments of Binlb were obtained. 

20 Primers was designed on both terminals of cDNA fragments (5'-GGACACCCAG 

TCATCAGTCA- 3' (SEQ ID NO:7) and 5 ' -C AGC AAGTGT TT ATTGAGC A-3 ' (SEQ ID NO:8)). 
Using RT-PCR product as a template, Binlb full-length cDNA clone was obtained by PCR. The 
sequence was confirmed in 6 rats of different ages. Binlb full-length cDNA was 385bp (SEQ ID 
NO:l and Fig. 2A) which encodes a 68aa peptide (named Binlb protein) (SEQ ID NO:2) with a 

25 signal peptide of 16 amino acids at N-terminal. The putative mature protein contains 45 amino acid 
(another 7 amino acid was removed during pro-Bin lb maturation). 

The result of blast search indicated the coding sequence (180-241) of Binlb had 83% identity 
with noncoding sequence (456-518) of human sperm antigen HE2 (673bp). The peptide coded by 
Binlb exhibited some similarity with mammalian beta-defensins. (Fig. 2B) 

30 The Binlb genomic DNA was cloned by similar PCR procedure (SEQ ID NO:4, Fig. 2A). The 

Binlb genomic DNA contained two exons separated by an intron, which was characteristic in beta- 
defensin gene family. 

Several isomers of human HE2 and its homologs in chimpanzee, EP2 were reported by several 
laboratories. Though some of them were low expressed, they shared high sequence homology with 
35 Binlb (Fig. 2C). 

Example 3 

Expression of Binlb protein 

The size of Binlb peptide was confirmed to be about 31 kD by in vitro transcription and 
40 translation, meeting the theoretical prediction. 

Plasmid pSPT18-Binlb (Fig. 3C) was constructed by cloning Binlb full-length cDNA 
(including 75bp polyA tail) encoding ORF of 68 amino acids (7799 Dalton) between EcoRI and 
Hindlll sites (downstream of T7 promoter) of pSPT18 (Promega). The plasmid was completely 
digested by Hindlll. The reaction was performed with TNT T7 Coupled Reticulocyte Lysate System 
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labeled by 35 S-Met and then analyzed by 16.5% Tricine-SDS-PAGE as described by Schagger and 
Von Jagow. The result was shown in Fig. 3 A. The result was compared with negative control without 
plasmid DNA and luciferase SP6 and T7 (Fig. 3B). 

5 Example 4 

Fusion expression of Bin lb and antibody preparation 

A fragment of Binlb cDNA (126-281) was cloned into fusion expression vector pQE-40 
(QIAGEN). The positive clone was induced with ImM IPTG and purified by Ni-NTA agarose 
(Qiagen) as described by the manufacturer (see QiaExpressionist, Qiagen). 
10 The purified fusion protein DHFR-Binlb is 31KD (Fig. 4). Rabbit was immunized with the 

purified protein to produce the antiserum to DHFR-lb. But the titer of the antiserum to Binlb was 
still to be improved. 

Example 5 
1 5 Tissue distribution of Binl b 

Tissue distribution analysis of Binlb was done by Northern blot following the method of 
Church and Gilbert (1984). Total RNA was extracted from epididymis caput, testis, ventral prostate, 
liver, heart, spleen, lung, kidney, thymus, adrenal gland, coagulating gland, seminal vesicle, 
hypothalamus, striatum, pituitary, hippocampus, cerebellum, cerebral cortex and epididymis caput of 
20 Sprague-Dawley rat, respectively. 20ug each of total RNA was separated on 1.2% formaldehyde 
agarose gel electrophoresis and transferred to Hybond-N+ membrane (Amersham Pharmacia Biotech). 
Binlb probe was labeled by Prime-a-Gene ( System kit (Promega). The result of hybridization 
indicated that Binlb was only expressed on rat caput epididymis (Fig. 5 A). In situ hybridization was 
used to decide the precise localization of Binlb in epididymis. 

25 

Example 6 

Localization of Binlb mRNA in epididymis 

In this example, conventional in situ hybridization was used to map Binlb. Microscopy showed 
that Binlb was localized to the epithelial of middle caput epididymis. (Figs. 5B-E) 

30 

Example 7 

Developmental change of Binlb during rat growth 

Developmental change of Binlb was analyzed by in the same northern blot as in Example 5. 
RNA was extracted from caput epididymis of 15 day-old rat; caput, corpus and Cauda epididymis of 
35 30, 45, 60, 120, 270 and 720 day-old rat. 

The result showed that expression of Binlb was highest at sexually mature period (including 
sexually active period) and gradually decrease afterwards (Fig. 5F). This indicated that Binlb might 
be associated with sperm maturation and regulate Binlb for male contraception. 

40 Example 8 

Binlb expression is regulated by small moleculars such as hormones. 

In this example, the study on EDS rat model showed that Binlb expression was partially up- 
regulated by androgen. 

Adult Sprague-Dawley was intraperitoneally injected with EDS (7.5 mg/ lOOg bodyweight) in 
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DMSO- H 2 0 (1:3, v/v). The rats were sacrificed on day 1, 3, 7, 14, 21, 28 and 42. The rat without 
EDS injection served as the negative control. 20 ug total RNA was extracted from rat caput 
epididymis, fractionated by 1.2% formaldehyde agarose gel electrophoresis, blotted onto Hybond-N+ 
membrane and hybridized with a probe located at Bin lb cDNA 3' terminal and 18s ribosome RNA 
5 probe. 

The secretion of androgen decreased immediately after EDS injection but restored in about two 
weeks after injection. The expression of Bin lb was up-regulated by androgen compared with 
variation of androgen level (Figs. 6 A and 6B). 

It is possible to control sperm maturation by regulation of Bin lb expression with small hormone 
1 0 molecule, which pave new way for developing male contraceptives. 

Example 9 

Binlb is a native antimicrobial peptide 

The studies above indicated Binlb was a member of beta-defensin gene family and involved in 
15 sperm maturation. The antimicrobial activity was confirmed in this Example. 

The antimicrobial activity of Binlb was tested with the secretions of primary cultures of caput 
epididymal epithelial. A total of 100 colony-forming units (CFU) of E.coli was added to the apical 
compartment of the epithelial cells separately from caput epididymis and cauda epididymis. The 
medium was collected 16 hours later for CFU counting. Strong bactericidal activity was detected in 
20 the medium collected from caput culture, but none in cauda culture, which confirmed that secretion 
from caput epididymis cell had the antimicrobial activity (Fig. 7A). 

To confirm that the antimicrobial activity was indeed contributed by Binlb although it was 
expressed in the caput epididymis, the inventors designed antisense RNAs of Binlb and added them 
into cultures to block Binlb expression 24 hours before adding E. coli. The antibacterial capability of 
25 the caput culture was greatly attenuated, proving the antimicrobial activity of Binlb. (Fig. 7B) 

These results indicate that Binlb was a novel native antimicrobial peptide in beta-defensin 
family. 

Example 10 

30 Binlb Expression was up-regulated by inflammation 

When inflammation resulted from ligation of spermaductus which led to accumulation of sperm 
in epididymis occurred, Binlb mRNA in caput epididymis increased to 3 folds of normal level before 
the ligation. No change was seen in cauda epididymis (Fig. 7C). This indicated that Binlb expression 
was up-regulated by inflammation. 

35 

All the documents cited herein are incorporated into the invention as reference, as if each of 
them is individually incorporated. Further, it would be appreciated that, in the above teaching of 
invention, the skilled in the art could make certain changes or modifications to the invention, and 
these equivalents would still be within the scope of the invention defined by the appended claims of 
40 the application. 
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SEQUENCE LISTING 



(1) General information: 

(ii) Title of invention: A NOVEL NATURAL ANTIBACTERIAL PEPTIDE, THE NUCLEOTIDE SEQUENCE 
5 ENCODING IT AND THE USE THEREOF 

(iii) Number of Sequences: 10 



(2) INFORMATION FOR SEQ ID NO: 1: 

(i) SEQUENCE CHARACTERISTICS: 
10 (A) LENGTH: 385bp 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULAR TYPE: cDNA 

15 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 

GGACACCCAG TCATCAGTCA CATCTGCTTT CCTGCACAGA GAGAGCGCCA TAAAACATGA 60 
AGGTTTTGTT ACTCTTTGCT GTTTTCTTCT GCTTGGTCCA AAGAAACTCA GGGGACATAC 120 
CACCTGGAAT CAGAAACACC GTGTGCTTCA TGCAGCGGGG CCACTGTAGG CTCTTCATGT 180 
GCCGTTCTGG GGAGAGAAAG GCCGATATTT GCTCTGACCC CTGGAACAGA TGCTGCGTAT 240 

20 CCAGTTCCAT TAAAAACAGA TGATAGAAGA CTCATTGGAA GATCTGAGAT GTGGGGTGCA 300 

AGCTCTTGGA AGCTAGAGAC CTGGAAGCAC CCCAAAGGCT TTGAGTATGT GTGGCTAATG 360 
GTGCGTGCTC AATAAACACT TGCTG 385 



(2) INFORMATION FOR SEQ ID NO: 2: 
25 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 68 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 
30 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

MKVLLLFAVF FCLVQRNSGD IPPGIRNTVC FMQRGHCRLF MCRSGERKGD 50 
ICSDPWNRCC VSSSIKNR 68 



(2) INFORMATION FOR SEQ ID NO: 3: 
35 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 45 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: polypeptide 
40 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

GIRNTVCFMQ RGHCRLFMCR SGERKGDICS DPWNRCCVSS SIKNR 45 



(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 1696bp 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULAR TYPE: genomic DNA 

50 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 

GGACACCCAG TCATCAGTCA CATCTGCTTT CCTGCACAGA GAGAGCGCCA TAAAACATGA 60 
AGGTTTTGTT ACTCTTTGCT GTTTTCTTCT GCTTGGTCCA AAGAAACTCA Ggtaaatgtc 120 
ttctgagtag ccctggagaa ggcaggatgc ccttttaggt ttgtagacca cattgaggtg 180 
tgtccaggta tcaacattgg gcacagatgg tgggccactc tggggctcag ggtcggacca 240 

55 ctttcctaac gaagaggttt tattttgatt tttttttgtt tgttcatttg tcaagagttg 300 

caaattttac agcacggaga cacagaggcc tatattctcc attgtgaata agaaggtctg 360 
attgtaactt gagagtttat tcaggacaga attacagccg tacctgtgtc aaaagtgtaa 420 
ttttactgcc tcgctgtgag cagagaaggt gttcacattt atgccccttc cctacccatt 480 
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acatccacag aacaccagat gtatgcttta aatgaatttt caaatgagag aaaaataggt 540 

tcctttaaga aagctagagt ccaggtcctg aagccttgaa ttgctggcag ttctgtcaag 600 

gtggactaca cccacatctc catgaacctt cccaaccatg gtaaaccgga tgaacacagt 660 

atcacaaatc agtccccagc tgaagtccgg ctattgcagg agaccagttt cctaaatgtt 720 

5 acaggcatag gttgggccgc tgttgctttt taacacaggg tgtgcaacat tgttaaaaag 780 

gtttttttta accatctctt tcccatggtg ctttcttttg ggggactcta gttgtttttg 840 

ttttgtttta ttgttttact tagaaggaca cacaagacac attgttatct ttcttcttct 900 

tattgtagtc ataagagtga aaacccaacc atgagctgag acagacccgc tcctaacttt 960 

tctatggcct gagacccagc tcctgttatt ctgttctgtt ttctttttct tttttaattt 1020 

10 atttatttta tgtatgtgag tacagtgtca ctgtcttcag acacaccaga agagggtgtc 1080 

agatcccatt acagatggtt gtgagccacc atgtggttgc tgggaattga actcgggacc 1140 

tctggaagag cagtcagtgc tcttaaccgc tgagccatct ttccagcccc tgttctgttt 1200 

tcttaaatac cactccccca ctccacaatg tacctctatc tctgggcagc tgcagagccc 1260 

tggcctgcaa tgggctaggt gacttcacac tcagtctgtc atgccatccc cgaaacacca 1320 

15 cgagatataa atggttgcta ttgaaagcta aggaggaaaa tctcagtgac gccgaaactc 1380 

tggaagagtg gagcagattc ttcgagaggg gctgggggct gggggctggg ggctggagcc 1440 

actgttttat ctcagtctgt tgtttccaca gGGGACATAC CACCTGGAAT CAGAAACACC 1500 

GTGTGCTTCA TGCAGCGGGG CCACTGTAGG CTCTTCATGT GCCGTTCTGG GGAGAGAAAG 1560 

GGGGATATTT GCTCTGACCC CTGGAACAGA TGCTGCGTAT CCAGTTCCAT TAAAAACAGA 1620 

20 TGATAGAAGA CTCATTGGAA GATCTGAGAT GTGGGGTGCA AGCTCTTGGA AGCTAGAGAC 1680 

CTGGAAGCAC CCCAAA 1696 

(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 
25 (A) LENGTH: 21bp 

(B) TYPE : nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULAR TYPE: oligonucleotide 

30 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

AATGGTACCG TGACGTGGTC C 21 

(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 
35 (A) LENGTH: 21bp 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULAR TYPE: oligonucleotide 

40 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

TGGCCCCGCT GCATGAAGCA C 21 

(2) INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 20bp 

(B) TYPE : nucleic acid 
(0 STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULAR TYPE: oligonucleotide 

50 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 

GGACACCCAG TCATCAGTCA 20 

(2) INFORMATION FOR SEQ ID NO: 8: 
(i) SEQUENCE CHARACTERISTICS : 
55 (A) LENGTH: 20bp 

(B) TYPE : nucleic acid 
(0 STRANDEDNESS: single 
(D) TOPOLOGY: linear 
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(ii) MOLECULAR TYPE: oligonucleotide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 
CAGCAAGTGT TTATTGAGCA 20 

5 (2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23bp 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 
10 (D) TOPOLOGY: linear 

(ii) MOLECULAR TYPE: oligonucleotide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 

GGACACCCAG TCATCAGTCA CAT 23 

15 (2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22bp 

(B) TYPE : nucleic acid 

(C) STRANDEDNESS: single 
20 (D) TOPOLOGY: linear 

(ii) MOLECULAR TYPE: oligonucleotide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

TTTGGGGTGC TTCCAGGTCT CT 22 
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What is claimed is: 

1. An isolated polypeptide comprising the amino acid sequence of SEQ ID NOs: 2 or 3. 

2. The polypeptide of Claim 1 wherein the sequence of the polypeptide is SEQ ID NOs: 2 or 3. 
5 3. An isolated polynucleotide comprising a nucleotide sequence sharing at least 70% homology 

to a nucleotide sequence selected from the group consisting of: 

(a) a nucleotide sequence encoding a polypeptide comprising the amino acid sequence of SEQ 
ID NOs: 2 or 3; 

(b) the polynucleotide complementary to nucleotide sequence of (a). 

10 4. The polynucleotide of Claim 3 which encodes a polypeptide comprising the amino acid 

sequence of SEQ ID NOs: 2 or 3. 

5. A vector containing the polynucleotide of Claim 3. 

6. A genetically engineered host cell comprising the vector of Claim 5. 

7. A method for producing a polypeptide having the activity of Binlb protein, which comprises: 
1 5 (a) culturing the host cell of Claim 6 under the expression conditions; 

(b) isolating the polypeptides having the activity of Binlb protein from the culture. 

8. An antibody specifically bound with the Binlb polypeptide of Claim 1. 

9. A pharmaceutical composition comprising a safe and efficient amount of the polypeptide of 
Claim 1 and a pharmaceutically acceptable carrier. 

20 10. A microbicide comprising an antimicrobially efficient amount of polypeptide of Claim 1 . 
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Abstract 

The invention provides a novel Bin lb protein, and its encoding polynucleotide. Bin lb protein is 
a natural antimicrobial peptide and associates to sperm maturation. The invention also discloses the 
5 preparation and uses of Binlb protein and nucleic acid. Binlb protein is useful to treat various 
diseases, e.g, urogenital infection. The invention also provides a pharmaceutical composition 
containing Binlb protein. 
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1 2 3 




Fig. 1 



1 GACACCCAGTCATCAGTCACATCTGCTTTCCTGCACAGAGAGAGCGCCATAAAAC^ 

_^ M K V~~L "l L F A V F F C L V Q 

100 AAGAAACTCAG 

gtaaatgtcttctgagtagccctggagaaggcaggatgcccttttaggtttgtagaccacattgaggtgtgtccaggtatcaacattgg 
200 gcacagatggtgggccactctggggctcagggtcggaccactttcctaacgaagaggttttattttgatttttttttgtttgttcatttgtcaagagttg 
300 caaattttacagcacggagacacagaggcctatattctccattgtgaataagaaggtctgattgtaacttgagagtttattcaggacagaattacagccg 
400 tacctgtgtcaaaagtgtaattttactgcctcgctgtgagcagagaaggtgttcacatttatgccccttccctacccattacatccacagaacaccagat 
500 gtatgctttaaatgaattttcaaatgagagaaaaataggttcctttaagaaagctagagtccaggtcctgaagccttgaattgctggcagttctgtcaag 
600 gtggactacacccacatctccatgaaccttcccaaccatggtaaaccggatgaacacagtatcacaaatcagtccccagctgaagtccggctattgcagg 
700 agaccagtttcctaaatgttacaggcataggttgggccgctgttgctttttaacacagggtgtgcaacattgttaaaaaggttttttttaaccatctctt 
800 tcccatggtgctttcttttgggggactctagttgtttttgttttgttttattgttttacttagaaggacacacaagacacattgttatctttcttcttct 
900 tattgtagtcataagagtgaaaacccaaccatgagctgagacagacccgctcctaacttttctatggcctgagacccagctcctgttattctgttctgtt 
1000 ttctttttcttttttaatttatttattttatgtatgtgagtacagtgtcactgtcttcagacacaccagaagagggtgtcagatcccattacagatggtt 
1100 gtgagccaccatgtggttgctgggaattgaactcgggacctctggaagagcagtcagtgctcttaaccgctgagccatctttccagcccctgttctgttt 
1200 tcttaaataccactcccccactccacaatgtacctctatctctgggcagctgcagagccctggcctgcaatgggctaggtgacttcacactcagtctgtc 
1300 atgccatccccgaaacaccacgagatataaatggttgctattgaaagctaaggaggaaaatctcagtgacgccgaaactctggaagagtggagcagattc 
14 00 ttcgagaggggctgggggctgggggctgggggctggagccactgttttatctcagtctgttgtttccacag 

j^^p p" y~~"r it* t 

1500 pTCTC^^ 

v c fmq r"'g h cr l f m c r s g e"r KGD I c s d pwnrc cv 

16 00 CCAGITCCATT 

S S "l^J' * N R * * 

1700 ttgagtatgtgtggctaatggtgcgtgctcaataaacacttgctg 
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